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ELECTRONIC FILM SYSTEM AND METHOD OF FILM PROCESSING 



Background of the Invention 

Field of the Invention 

15 The invention relates to portable devices for capturing, displaying, editing, storing, 

transmitting, receiving, and manipulating digital images. 
Background 

Historically, computer users who wanted to create digital images on a computer 
screen would start with a conventional photographic image on a print, negative, or slide. 

20 The photographic image was then converted into a digital image by using a scanner to 
scan the photographic image into a computer, _ 

The introduction pf/ the y digital canjera .^^^^ users to bypass the film 

development and scanning prqcess. With a digit?d c^era, the user simply takes a picture 
and downloads the picture into a computer. The image qpality of the early digital cam^:as 

25 was poor, and the cameras themselves were very expensive. Thus, for a time, , many 
photographers both amateur and professional continued to use conventional film 
photography. Recently, the quality of the photographs produced by digital cameras has 
improved dramatically, and the price of the digital cameras has declined to the point.where 
a digital camera is a consumer item used by professional and amateiu- photographers. 

30 Many observers and photographers now predict that, in the near fixture, electronic 
photography will replace conventional film photography for most purposes. 
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However, the. digital can^era^ while providing many benefits over a conventional 
film camera does > have .some drawbacks. One of the biggest. drawbacks is that the 
digital images canjjpt be placed in a, photo album like a normal photograph. The digital 
images are, in a sense, less portable than regular photographs because a computer with a 
5 display , screen, is needed to view the digital images. This, makes it difficult for 
photographers, especially amateur photographers showing family and vacation pictures, 
to show .their. photographs to others. In addition, many digital cameras have limited 
storage capability and cannot store a large number of digital images. 

* ' Summarv of the Invention 

10 The present invention solves these and other problems by providing a portable 

electronic photo storage module (also referred to as "electronic photo album" or "memory 
book**) configured -to store and display digital images. The electronic photo storage 
module (hereinafter referred to as "storage module") provides a memory for storing the 
digital images, a processor to process the images, a display to show the images, and a 

15 method to transmit the images over the Internet. The storage module also provides an 
interface to a* source of digitaf images: Sources of images include digital cameras, 
computers, floppy discs, flash RAM cards, and the like. 

The storage module provides a convoiient way to share electronic photographs 
with the same ease that conventional photographs are shared arid exchanged. The storage 

20 ' module electronically displays images that have been- captured and processed by a digital 
camera, computer, aiid the like. The storage -module can be used to transport thousands of 
digital images and to display those digital images in different forms for different users. 
The storage module stores the digital images on a- mass storage device such as a hard disc, 
a flash memory, arid the like. ^On user command, the storage module displays the stored 

25 images on the display. In one embodiment, the storage module provides an output signal 
to display the images on an external display device such as a television, computer monitor, 
projector, virtual-reality display, printer, etc. The storage module can provide digital 
image output directly or indirectly to photo printers, the Internet, and a photo kiosk that 
' provides printing services for digital images. 

30 In one embodiment, the storage module is configured to contain electronic 
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* components, connectors, batteries, and* an interface- to' ah el^tronic film unit In one 
version, a direct connection is provided between the electrbiuc -filnl unit readout connector 
and a computer via connectors and wiring. In other versions, interfaces to a PCMCIA port 
that contain memory circiiits with card type/identifyiiig data^a USB' Port controller or 
5 even a telephone or network modem may be included withih the storage module. 

The storage module can be configured with niemory (flash memory, for example) 
and with data transfer and control means to transfer data from an inserted electronic film 
imit into the storage module memory and then erase the* electix>nic' film unit memory, 
allowing for immediate reuse of the electronic film imit to take additional pictures. The 

10 storage module, with or without the electipnic film,, may be. connected to a computer so 
that the data can be transferred to the computer and the memory within the storage module 
(and electronic film tmit, if present) can be erased. This configuration is useful, for 
example, when traveling and direct computer download of each electronic film unit "roll" 
of pictm-es is not convenient. - . - 

15 In yet another embodiment, the storage module includes a processor to compress , 

and store images. As a further extension of the, above, storage module configuration, the 
processor can perform image-proceasing ftujctions/p^io^^^to storing the images into the 
memory of the storage module. , : , ,v:^: , -n/:.}.-;: 

Image data ;frorn the electroruc filin piiit can be cpmpr^ecj^ using JPEG, Wavelet, 

20 : Fractal, or pther^ comprp^siqn algorithms as p.art^pf.the.^stQrag^ process.. This has the 
advantage of reducing the amoimt of data stored arid cgnvj^elyjinpreasing the capacity of 
. the image storage, capacity of the storage module. . , : 

In one version, the present system is an integrated approach to providing a 
storage module that can be used toi transport thousands of images and to display those 

25 images in different forms for different people, with a built-in ^display capability for 
looking at the images. .The systein can receive images firom the electronic film system 
(E-FiUn), from computers, firom digital cameras, or from the Internet, or virtually any 
way the user wants to input the digital image. The system stores the images on a mass 
storage device(s) such as hard drives, floppy discs, electronic flash driven or other 

30 ciurent and future types of mass storage media. The system, on command, displays the 
images on its built-in screen for people to look at and to share. It can output the images 
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to other types of displays such as televisions^ PC monitors, and export them to the web 
to be shown to ot!ier people on the Internet or through the projector-type of image 
displays which interface with PC's. In addition, the user can output images to print 
systems that cian make* hard copies. The storage module can output either directly or 
5 indirectly to photo printers, directly or indirectly via the web to a printing organization, 
or output directly to something like a photo kiosk which provide printing services of 
digital images (siniilar to those that are built by Kodak, Fuji, and others). 

In one' embodiment, the storage module provides portability, size, and the 
uniqueness of the storage module functionality. It stores, displays, and provides a 

10 means of sharing thousands of images. 

In one version, the storage module includes a= means for captaring electronic 
imagery from digital imaging devices or sources, displaying and/or processing those 
images, editing the images (optionally), and sharing the images with other media or 
directly with other people. Other media include computers, televisions, printers, web 

15 sites and/or developers as well as any unnamed or future versions of image media and 
the like. In one aspect, the Storage module is a large photo album that accepts digital 
images and then alldws a'person to share those images with other people. 

In one embodiment, size and portability: are features of the concept. In one 
embodiment, the storage module is very small, on the order of the size of a large 

20 paperback novel that c^ hold thousands of images, transport the images, and share the 
images with other people. In addition, the user can flip tluough images and albums just 
as hfe br she would through a traditional album or stack of albums. In one embodiment, 
within the storage module, there are multiple albums. A user can choose which album 
to sh^e with what individuals on what date. 

25 The storage module includes an input port of sufficient bandwidth to easily 

imi>ort the iniages; sufficient data storage space for image storage; and a display 
mechanism for the digital image display. The storage module provides a convenient 
way to manage the increasing amount of imagery available throughout the world which 
is only available in digital form, and has never been reduced to a negative or to a print. 

30 Thus, the storage module becomes a natural adjunct system for digital image sharing. 

An Electronic Film System (EFS), including an Electronic Film (E-film) unit (or 

-4- 



BNSDOCID: <WO_0030338A2J_> 



wo 00/30538 



PCT/US99/26846 



cartridge) and an EFS carrier intended tO: protect md c^ritmn cartridge when it 

is not in a camera is also described.. Several features incprporated into this case offer 
important and unique.capabilities.. ' . . . 

In one embodiment, the carrier is fomfied with a flat protrusion that both surrounds 
the "flag'' feature of the E-film unit and confomis to the mechanical form factor of a type 
n PCMCIA data card with a standard PCMCIA connector apd keying features at its end. 
Electrical connections and (as necessary) electronic processing means within the carrier 
connect the E-fihn unit electrically to the PCMCIA connoctor in such a way that image 
data fiom the E-film unit can be electronically read out anfi^ .otherwise controlled through 
the PCMCIA connector and interface. . , 

In one embodiment, the carrier that encloses the "film can** portion of the E-film 
unit is oriented towards the '*top" surface of the PCMCIA adapter. This orientation 
facilitates the insertion of the , Carrier into the PCMCIA receptaple of a typical notebook 
computer while the compujer is resting on a surface. , . 

The carrier, is configured r (in some embodiments) to -contain electronic 
components, connectors, batteries, etc. thatimpleraent interfacei(s) between the E-film unit 
contained within the carrier and/or between the canier^and pdier external devices. In one 
version, a direct connection is provide4 bety/een the E^fiUrij sumt xeadput connector and a 
computer via connectors and .wiring. In other versions, interfaces to a ECMCIA port that 
contain memory, circuits, with card ;type/identif^ a USR Port cpntrpllpr .or even a 

telephone or network modem can be included within the earner. _ 

The carrier can be configurod with meiripry (flash memory., for. ^example) and with 
data transfer and control means to transfer data from an inserted E-film unit into the carrier 
memory and then erase the E-film unit; memory, allowing for immediate r^use of the E- 
film unit to take f additional pictures. The carrier, with or without the E-film, may be 
inserted inta a computer's PCMCIA slot (or connected to a c^n^uter's other interface 
ports or to a network interface) . and the data transferred and the memory within the carrier 
(and E-fitai imit, if present) erased. This configuration is usefiil, for example, when 
traveling and direct computer download of each E-film unit "roll" of pictures is not 
convenient.' » 

In yet another embodiment, a storage module includes a processor to compress and 
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Store images. As a ^4mher extension of 

pn)cessor^;an: . -jr .1 r:; i,.^:,.. .-f . - > • 

(1) 1 :perform dark current coireqtion; 

(2) perfonn bad line, bad pixel, and/or bad memory cell correction by 
, : interpolation; and ^ 

(3) i perform image processing functions prior to storing of the images 
into the memory of the storage module. 

Image data from the.E^fxlm unit can toe compressed using JPEG, Wavelet, Fractal, 
or similar cpmpression algorithms as part of the storage process. This has the advantage 
of reducing the aniount of data stored and conversely increasing the capacity of the hnage 
storage capacity of the storage module. 

One embodiment includes compression of the individual RED/GREEN/BLUE 
color planes of the image data prior to the image processing steps of interpolation and 
interlacing normally used to produce a completed color image. This gains a factor of 3:1 
reduction of the beginning data sets, which is l^^gely preserved when compressing the file. 

i tt> ! Brief Description of the Figures 
Th^ various feWibbdimcnts; of the invention: are described below in connection with 
the following figures; ' - - > - • v .> : . ^ 

Fi^e'l shoves ' ah dectronie fibn cartridge; tliat. fits within a. fibn cavity of a 
standard 35 mm camera. 

Figure 2 shows an alternate view of the electronic film cartridge. 
Figures 3A-3C show a storage module having a first case style, a coimector for an 
• electronic fihn cartridge (or dther source of digital images) and a display for viewmg the 
images. 

Figures 3D-3F show a storage module having a second case style, a connector for 
an electronic fihn cartridge (or other source of digital images) and a display for viewing 
theimages. 

Figure 4 sho\vs a block diagram of the storage module. 

Figure 5 is a flowchart showing user interaction with the storage module. 
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Figiif e 6 is a bldck diagram that shows one etnbodinient of the logical storage of 
images as one or more logical volumes (logical albums) in a storage module. 

Figure 7A is a flowchart that illustrates inpuf-ou^put data flow in the storage 
module. 

5 Figure 7B is a flowchart that illustrates image processing in the storage module. 

Figiire 8 shows one embodiment of ah electronic film cartridge within a film 
cavity of a standard 35 mm camera. ' 
Figure 9 shows another view of an electronic film cartridge^ 
Figures lOA-lOC show additional views of an electronic film cartridge. 
10 Figure 11 is a block diagram showing one embodiment of an electronic film 

cartridge. 

Figures 1 2 A- 1 2B show a flowchart that illustrates an image capture sequence. 
Figures 1 3 A- 1 3C show one embodiment of a carrier: - 
Figures 14A-14B show one embodiment of a storage module. 
1 5 Figiu-es 1 6 A- 1 6B show another embodiment of a istoiiige module. 

Figure 17 is a block diagram that shows the functional relationships between the 
components of one embodiment of an eleQt^nic jgl^ 

i Figure 18 is -a block diagram that shows th^jf^ 
components of another embodiment of an electronic film system, . 
20 ' Figure 19 is a flowchart that illustfa^^ 

storage module. . ii "1::^. rn-r 

Figure 20 is a flowchart that illustrates.the. pperatipn of the storage module during 

the "Review/Select Images"? menu option-/;: i vi = • « - 

Figure. 21 is a flowchart that illustrates the.pperation of , the storage module during 
25 the "Slide Show fix)m Memory Card" menu option. 

Figure 22 is a flowchart that illustrates the operation of the storage module during 
the "Send linages to Host/Memory Card" menu option. 

Figure 23 is a flowchart that illustrates the operation of the storage module during 
the "Upload Images to Memor>' Card from Host" menu option. 
30 ' . Figure 24 is a flowchart that illustrates the operation of the storage module during 

die *T)elete All Images" menu option. 
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BNSDOCID: <WO_00a0338A2_l_> 



' wo 00/30338 PCT/US99/26846 

Figure 25 is a btoiik diagram that shows the functional rel^tioniships betweai the 
components ofdhe embodiment of an electronic film system, , - 

Figure 26 is'a floWchart that illustrates the operation of the storage module during 
the "Send Images to iriterhet" menu option. 

Figure 27 'is a fldwchart that illustrates the operation of the. central server during 
the transmission of images over the communication network. 

Figure 28 is a flowchart that illustrates a method of recording and developing 
pictures in accordance with the present invention. 

Figure 29 is a flowchart that illustrates another method of recording and 
developing pictures in accordance- with the present invention. 

Detailed Description of thfe Preferred Embodiments 
One embodiment of the invention is used in connection with an electrbnic film 
cartridge 100 shown in Fiigure 1. The elfectronic fihn cartridge 100 fits within a fihn 
cavity of a camera 110 such as a standard 35 mm camera. The electronic film cartridge - 
100 is preferably shaped so that it can mate ' directly with the camera 110 without 
modifications being niacie to /he caiiiera^ Plating the electronic fihn cartridge 100 into the 
camera 110 effectively turns the (kmCTi'into 'ii digits camera, offering the^^«^ tlie ability 
to rapidly switch betwTOn converitibnial' aiid electronic photography, ^le still providing 
the usCT Ae ifreedoiii'tb Wcamefk attofehrtfrats'md ot^^ lenses; This offers the usot boA 
simplicity and convenience. 

' Another view of the electrb^dc' fihn cartridge 100 is shown in Figure 2. The 
cartridge 100 is adv^tageoiisly capable of recording quality unages v«th over 1.0 mega- 
pixel resolution!^ and includes a nonvolatile storage (e.g., flash memory) capable of storing 
many full resolution pictures. The cartridge l6o may be reused many times, resulting in 
significant savings in fihn and fihn development. When it is not in use, die cartridge 100 
is preferably stored in a molded carrying case (not shown). To load the cartridge 100 into 
the camera 110, the cartridge is taken oiit otthe carrying case and placed into the body of 
the camera like a conventional roll of fihn, with the cartridge 100 being self-seating within 
the camera.' Once the camera 1 10 is closed, the user is ready to take pictures. A visible 
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003033eA2 l_> 



wo 00/30338 ■ PCrAJS99/26846 

display 120 on Uie cartridge 100 confirms that .the^caitridge. is, ready to record the next 
picture (generally within 2 seconds- of . the picttiye. just .recorded), and this may be 
confirmed by an audible signal from the cartridge LOO. [The display 120 also preferably 
provides a shot counter, and the electronic fihn cartridge 1;00 -alerts the user with an 
5 audible alarm when the system is fiill. In one embodiment^ the photographic speed (ASA) 
of the electronic film may be 64 or greater. 

Pictures, as digital images, recorded electronically are advantageously stored and 
viewed using a storage module 130 as shown in Figures 3A-3F. A first case style is 
shown in Figure 3A-3C, a second case style is shown in Figures 3D.3F. The storage 
1 0 module 1 30 has a cavity for accepting the electronic film cartridge 1 00, a flash ram card, a 
floppy disc, flash ram, or other storage device suitable for storing digital images. To 
facilitate data transfer between the carttidge 100 and the storage, module 130, the cartridge 
100 typically includes electrical, contacts that mate with electrical contacts in the storage 
module 1 30 when the cartridge is property inserted into the storage module. The electrical 
15-: . . contacts are connected to ai> interface within the storage module 130, with at least one 
battery 303 , supplying power ,to: the electronics within the storage module. The storage 
. module 130 can advaijtageously transmit or receive dig^ telephone lines to 

thejhiternet usjng.abuilt-iii modem and a phone jack 320 (e.g^ 
■ , . . ■■ i.: In, ione embodiment, the storage^, mpdule 130 stores m^y pictures, which are 
20 . displayed on a.display .200, .as illustrated in Figure S A^SF. Using confrol butt^^ knobs 
220, a user can select stored picture for viewing. In one embodiment, the storage module 
1 3p fimctions as a multi-volume photo. al|juin, .and the niemory withiii the storage module 
may be advantageously partitioned into seyeral volumes, (e.g., multiple photo albums). 
The user has the option of selecting one of a number of industry standard formats for the 
25 images:. JPEG, FLASHPIX, BMP, etc. . Tlie .storage module 130 preferably fiorther 
comprises a set of icons on the display and/or, optionally, other indicators (e.g., light 
emitting diodes or "LEDs") which indicate the status of the electronic processing, as 
, described in greater detail below in coimection with Figure 6. 

. The storage module 130 can also be used to share digital images by several 
30 methods. , One such sharing method includes downloading images to a home computer 
and uploading images fixim a home computer. Optional soimd files associated with the 
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digital images can also be uploaded and downloaded to the computer. : 

. A cartridge dpor?333; shown closed in Figure 3D, and open in Figures 3E and 3F, 
is provided with the /second case style to cover the opening where the electronic film 
cartridge 100 is inserted. The cartridge door 333 can also be provided with the first case 
5 style shown in Figures 3 A-3C. . 

Figure 4 is a block diagram showing the fimctional components of the storage 
module 130. In Figure .4, an external storage device 400 is provided to an interface 410 
that is linked, to a central processing imit (CPU) 420. The external storage device 400 can 
be an electronic film cartridge 100, a floppy disc, a miniature floppy disc, a flash ram, a 

10 solid state floppy disc card (SSFDC), a disc drive, an . electronic camera, or any other data 
storage device. The CPU 420 is in communication with a memory 430 and an intemal 
storage device 430. The CPU 420 is also in communication with a display screen 200, an 
optional external display interface 450, and an optional computer interface 460. The 
computer interface 460 provides connection to an external computer 404. The computer 

15 interface 460 can be avparallel poit interface, a serial port interface, a Universal Serial Bus 
(USB) interface, a Fire Wire interface (e.g., IEEE-1394), an ethemet interface, a network 
interface, a radio fi-equency (RF) interface, an infixed interface, a PCMCIA port, and the 
like. The extemar computer .404 can be another storage, module, thereby allowing the 
sharing of images ^ between photo albumst The computer . 404 can also be a desktop 

20 personal computer*^ or laptop^. : The . exte^^ computer 404 can be provided with an 
interface to a cdmmunications . network 441, such as; the Internet, thereby allowing the 
storage module 130 to indirectly download and upload pictures via the network (i.e., 
Internet) through the computer 404. : r 

User commands from' controls 464 are provided to the CPU 420. A power 

25 : - management system 462 supplies power to the various functional blocks of the storage 
module 130 on an as-needed basis to . conserve power. .. . 

In one version, tJie CPU 420 is also linked to an optional modem 440 through 
which data, including images and sound files, may be downloaded to a communications 
network, 441 without the need for the computer 404. The communications network 441 

30 : ^ canbethelntemet, anintranet, and the like. The modem 440 can be configured to provide 
a connection througli a Public Switched Telephone Network (PSTN), an Integrated 
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Seivices Digital Network (ISDN), a cellular telephoner^network (including analog and 
digital systems), a safeiHte communicafionS network (incliMing^fqr exam the Iridium 
system),- a cible televisibri systeiii and the like. The coimnunication network 441 can be 
coimected to a remote site 490 that is configured to store, print;^d/6r display the images. 

The storage module 130 can also include an optional audio output s>'stem 470, 
which includes a digital-to-analog converter 471, an amplifier 472 and a loudspeaker 
(and/or headphone connector) 473. An output of the. processor 420 provides digital audio 
data to a digital input of the digital-to-analbg converter 471. ::An analog ou^ut of the 
digital-to-analog converter 471 is provided to an input of the amplifier 472 and an output 
of the amplifier 472 is provided to the loudspeaker 473. 

Whm a picture is viewed on the display 200, the audio system 470 can be used to 
play a digital-audio sound clip associated with the picture! being viewed. The . audio 
system 470 can also be used to provide user interface ^fimctions, such as a low-battery 
beep, a memory-full beep, etc. ' * ^ . 

The display 200 includes, for example, flat panel ^displays, liquid crystal displays, 
and the like" The external display interface 450 is ccmfigored as an interface to an extemal 
display/printer dtevice 403: The extemal displayv^printfer. device 403 can be a video display 
device siicti sk a tfelbvisioh,- a* computer toonitor^ a^flat panet display^* an image projection 
system; d virtual-reality hSaefeet, alprinterv^arid the like; Jn one -embodiment, the video 
iiiteifate provides a standS^d-arfalog NTSC (NafionalqTelevision*^^ Gonmiittee) or 
Phase AltCTiiiting Line (PAL) signal. W one embodiment,, the extemal display interface 
450 provides a digitarvided ^gnal^ such as;: for iexamplei m MPEG (Motion Picture 
Experts Group) signal, an HDTV (High Definition Television) sign^, .eto^; 

the display 200 is used to select'ttie images that will be downloaded, to select the 
images' that will be priiited, and , optionally, to manipulate a selected image (e^g., crop the 
image, lighten the image, darken the image, etc.). The user pan also use the display 200 to 
review, <ji-gailize, and select images that were previously downloaded and stored in the 
storage module 130. - ^ • ^ ' 

Figure^S is "a flowchart that illustrates user interaction with the storage module 
130. In Figure 5, the iiser prbvides digital. images stored on an extemal device such as a 
flash ram card 502, an E-file cartridge 100, a coniputer 504, another storage module 
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(EPA), or other digital-stotrage device. In a process block 505; the user connects the 
external storage device to the storage module 130. After connecting the external storage 
device, the storage module 130 is turned on and runs its pQwer-up sequence in a process 
block 506. The power-up sequence advances to either a "too-cold** warning process 
5 block 507, a *iow-battery*' warning process block 508, or a media . input process block 
509. The warning process blocks 507 and 508 provide status messages to the user 
indicating that the storage module caimot be used due to, an error condition. * 

In the media input process block 509, the storage module 130 examines the data 
stored on the external' storage device and begins a download operation. If, in the media 

10 input process block 509, the storage module 130 detects that the external storage device 
is a flash ram card, the process advances to a flash card process block 510; otherwise, 
the process advances to a download block 511. In the download block 511, digital 
images from the external storage device are downloaded into the storage module 130 
and a "downloading" icon is displayed on the display 200. Once downloading is 

15 complete, the process advances to a process block 512 where the downloaded images 
are stored on the intemal mass storage device in the storage module 130. Images can be 
stored by date and by vbiuiiieV process block 512 detects that the external storage 

device is an electronic film ^cartridge -100,' then the process advances to an erase block 
513, btherwise'thepirbcess advaiices to a th^ ; ? .* 

20 In the erase block 513, the misnory in the electronic film cartridge is erased and 

the process advance to *a process block 514 where the clock on the electronic film is 
- updated fiom a clock in the storage module 130; After updating the clock, the process 
^ advances to~ a process block 515 where a "remove" icon is displayed informing the user 
that it is safe to remove the electronic film device. Upon displaying the "remove** icon, 

25 the process advances to the thumbnail process block 516. .... 

In the thimibnail process- block 5 1 6; a plurality of blank **th\unbnair* (i.e., small) 
images are shown on the display 200 and the process advances to a process block 517. 
hi the process block 517, the downloaded images are processed (i.e. decompressed, dark 
current corrected, etc.) and as each image is processed, one of the blank thiimbnail 

30 images' is replaced by an actual thumbnail image of one of the downloaded digital 
images. A moving highlight cursor shows the user which thumbnail is being processed. 

-12- 



BNSCKDCID: <WO_0Ce0338A2_L> 



wo 00/30338 



PCT/US99/26846 



When all thumbnair images have b to a process 

block 518 where the thumbnail images are displayed. > j : ' ^ > - . 

Upon completion of the process block 518, the process advances to a process 
block 519 where the storage module 130 accepts data manipulation commands from the 
5 user via the buttons and user controls 220 on the storage module 130. From the process 
block 519, the user can advance to a view-full-image block 520, a delete image block 

522, or a view/select thimibnail images block 52 1 

. From either the view-full-image block 520 or the view/select thumbnail images 
block 521, the process advances to data output process . block 523. The data output 

10 process block 523 provides output of the viewed/selected digital images to a device 
such as a flash ram card 524, flie computer 404, the display 403i the network 441, etc. 

The user may also use the storage module 130 in a recall/viewing mode, to view 
images previously stored in the storage module 130. The recall/viewing mode begins at 
a process block 526 and advances immediately to a propess block-^527 where the storage 

15 module 130 is turned on. After tum-on, and a subsequent ;wami-up process block 528, 
the process advances to an icon display process block 529. !/Inithe icon display process 
. block 529, icons are showrf oh the display 200. :T^eisto^gLg^ module 130 allows the user 
rto organize the images into multiple; v6lumes.i(albums)ii whore^^^^^e^^ voltune is a 
collection of images. Iri"other words;:..the physical; ^Ibum^ 13(^ cm as 

20 multiple logical albums. ;TTieieons: give tteuserTvafipa^ choices for .selecting a volume 
(or "roll") of images (an»; optionally, sound files) vpr^vipusly downloaded (as discussed 
in connection with Figure 6). The user , choices ^include "select photo volume!' and 
"delete volume." If the user selected the. "delete volume,. the process advances to a 
delete, process block;531. If the user selects, the; "select photo volume" ,the process 

25 advances to the process block 518 to display thxraibnaiL images of the pictures in that 
volume. Thumbnail images are small images sized so that the thumbi^ail images for 
several complete pictures can be shown on the display 200 atone time. 

, . Figure 6 is. a block diagram that illustrates one embodiment of the logical 
storage of images in the storage module 130. Figure. 6 shows two voliunes of images, a 

30 first volume 602 and a second volume 603. The first volume 602 contains images 610- 
614 and, optionally, sound files 630-634.- Each sound file is associated with an image, 
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and the soimd Mes 630-634 -arc images '610-614 respectively. The 

second volume 603 toAlains images.620-623 and, optionally, soimd files 64 1 -643 . 

As described in connection ^with Figure 5 j organizing the images into volumes 
makes it easier for a usier to manage a large number of images, because each volume 
5 typically contains ouiy a subset of the total number of images stored, in the storage 
module 130. Inxages ' can be arranged in volumes according to date, according to 
subject, according to size, arid by uiser selection. The user can delete a volume, 
download an entire volume, add or remove images from a volume, and display a 
volimie. In one embodiment the storage module 130 displays a volume by showing 

10 each image iii the vdlimie for a period of time and then automatically advancing to the 
next picture in tihe Voiiime. When digital sound clips are provided^ the sound clip 
associated with each picture is played while the picture is displayed. 

Figure 7A is a data flowchart that illustrates one embodiment of an input/output 
signal processing sequence used by the storage module 130. Figure 7A begins with a 

15 step 710 where image data is loaded fi-om an external source such as the E-film 
cartridge 100, a compiiter, the iiiteriiet, a digital camera, a scanner, and tlie like. Once 
the ima^e data is lo^dfedV the data ^advances to a process block 71 1 where the image data 
is stored on the int^^kl sterage device 402 and, optionally, displayed on tlie display 

20 Corninands, siich £^ 'cbmmands firom^ the user^ are processed in a pirocess block 

714. In response to commands from the process block 714, an in^age output processing 
' block 713 retrieves images fioin^ the iiiternal storage device 402, formats the image data, 
• and sends the image data to a display device such as a printer, the internet, a photo- 
" ' printer (e.g.i a pHotofinisfier that prints an image on photographic print paper), a 
25 ^ ' television,' a computer, a cellular' telephone with an image display, other media, and the 
- like, ^ - ^ li. ' . . , 

Figure 7B is ia flowchart that illustrates one embodiment of a signal processing 
sequence used by the storage module 130. Figure 7B begins with a step 701 where an 
image is retrieved from . either the internal storage device 402 or the external 
30 (removable) storage device 400: After retrieving the image, the image is decompressed 
in a process block 702 and passed to aii image edit block 703. The image edit block 703 
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can also provide the uncompressed image, tp the display^ device 20p. . , 

^ In the image . edit block 703 the image^ can b?^ :ed^^^^ the, user. User edit 
functions includexhanging the image . cojon balance, conti;ast, brightness, size. The user 
can also crop portions of the image and zoom-in on portion? of the image. 
5 The image edit block 703 also provides non-user controlled (e.g., automatic) 

image editing directed by the processor 420. In one enibodiment, the processor 420 
performs edge detection, gamma correction, and other image, processing to enhance the 
appearance of the image when displayed on the display 200, the external display/printer 
' 403, or the computer 404. 
10 Upon completion of the edit block 703, the -data is recompressed in a 

compression block 706. After compression, the process advances to a storage block 706 
where the data is stored. v - ^ . 

One embodiment, of the invention used in, connection with, an electronic fihn 
cartridge 800 is shown in Figure 8, The electronic fihn cai^ridge 800 fits within a film 
15 cavity of a camera 810, such as a standard 35 mm camera. The electronic fihn cartridge 
800 is shaped so that it can mate \Mith:the camera 810 wiAput inod^ being made 

to . tha camera 810. Placing .the eleptrpnjc film.ca^ camera 810 

effectively turns the cam^era 810; intpja digital ca^ra, pS^ng ttie user the ability to 
rapidly switch between conventional and electronic photography, while still providing the 
20 user the fi-eedom. to luseicapieaia attachments a^d x>ther^lQnses. TOs.offers the user both 
simplicity and;convenieiice.? ' . r ; n^r- ; : , 

. Another view of the electroniQ fijm Qartridgp .SQO is shown, in; Figure 9. The 
cartridge 800 is advantagepusly capable of rei^ording quality in^ages^^ oyer 1^.0 mega- 
pixel resolution, and includes a nonvolatilp stoi^ge (e.g.» flash memory) capable of storing 
25 : many fiiU resolution picture. .The cartridge 800. c^n.be reused m^y tinaes, resulting in 
significant savings in film and film development When it is not in use, the cartridge 800 
is preferably stored, in a molded carrijBr, as. shown in Figure ,1 3 . To load tiie cartridge 800 
into the camera 81 Qi-.the cartridge 800 is taken out of the cairiCT and glac^ into, the body 
of the camera 81Q like a conventional roll of fihn. Onc^ the camera 810 is closed, the user 
30 is ready, to take pictures. A visible display 910 on ^e Qartridge 800: confirms that the 
cartridge 800 is. ready to record the next picture (within some predeteimined time period, 
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such' as a period ffdfh^about 1 microsecond up to a period of several seconds or more, 
following the pictured just recorded), and t^^^ confirmed by an audible signal from 

the cartridge ' 800/ ^ iTie display 910 also preferably provides a shot counter. In one 
embodiment, the electronic film cartridge 800 alerts the user with an audible alarm when 
5 the system' is fiili In one embodiment, the photographic speed (ASA) of the electronic 
film can be 64 or greater. 

Figures IDA through^ IOC show additional views of the electronic film cartridge 
800. The cartridge 800 includes a battery (not shown) for powering the electronics. In 
one embodiment, when the battery power becomes low, the cartridge 800 sounds an 
10 audible alarm and fails to illiiiiiinate a "ready" indicator on the display 910 to notify the 
user of the low battfery power. 

The electronic fibn cartridge 800 mcludes an imager 1010 for capturing electronic 
images. Rather than leaving the imager 1010 and associated circuits of the cartridge 800 
on continuously, the imager 1010 and associated circuits are preferably activated 
15 electronically to capture an image just as the shutter of the camera 810 opens, so that the 
life of the battery within the cartridge 800 is extended. ^ 

In one ehibodiment; the ElectrbMagnetic Interfe^ (EMI) generated by the 
electronics of the* ciiiiersi 810 is detected lb "iawaken" the ^^^^ 1010 and associated 
^ circuits of the elebtromc filih^ cartridge 800. For those cameras that do not provide 
20 " sufficiently stiong EN^^ attaichnient to the camera 810 is 

advantageously provided in the fbrai of 'a shutter button extension, in which the shutter 
button gCTl6rates the necessary ^EMI to activate the imager 1010 and associated circuits of 
' the electronic film' cmWdge 8^ 
* ' ' ' In' tobttier embodirnimt, acoustical emissions generated by the mechanical 
25 mechanisms of the camera 810' are detected, upon which the imager 1010 and associated 
ciituits of the cartridge 800 are activated. In the embodiment illustrated in Figure lOA, 
for example, the'caffridge 800 includes a detector 1040, siich as an analog microphone, 
that can detect acoustical emissiohs^ generated by the mechanical mechanisms of the 
camera 810 while capturing an image. 
30 The hfe of the battery within the cartridge 800 can be fiirther extended by turning 

off the electronic circuitry within the cartridge 800 when it is not located within a camera 
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810. In tfie illustrated- embodiment, the cartridge 800 inch ides .a.-Co^^ pressure switch 
1020 for sensing the pressure exerted on the.cartridgej800. oear,!^^^^^ film plate. 

The electronic circuitry of the cartridge 800. can be deactivated when the pressure switch 
102G detects that pressure is not bejngappHed.^ ^ - 
5 . In one embodiment, data is stored in the nonvolatile flash memory of the cartridge 

800 such that the recorded image can be reconstructed even, if an entire "block" of 
adjacent flash memory cells are defective.; One technique .for accomplishing this relies on 
replacing corrupted data with an average of values firom adjacent image lines, but with 
adjacent image lines being written into widely separated sections of the memory. This 

10 reduces the possibility that successive lines of image, data are written into the same 
"block" of memory. From the software point of view,.this can be accomplished by re- 
ordering the image line count value when establishing the mernpry addresses such that the 
unit line count bit is moved to a higher order position, with; successive image lines not 
; being stored: in the same: "block" of meinory. Those of oridinary slcill in the art will 

15 : . . understand that other techniques , for -storing data in the nonvolatile memory of the 
cartridge 800 can be employed. ; • r: . ^ r c nlf- i - 

: . : The ' electronic film cartridge . 800 ,, of ^^^^^^^ includes a 

: connector 1030 for . transfening. electronic iinages fi^ 

other storage devicen Once pictures have been- recorded wjA the, .cartridge 8.0.0,. they can 

20 be downloaded to a computer, such as.a pei^pnal f^mputec^^ cpmipctipg^the connector 
103Q of- the cartridge 800 ow^^^ an adapter cable (i^ptjShown) .to ai^ .\nput,port of the 
computer.. Suitable ports ineJludef Small Computer §y?teix», fatercpimq^^^ ports, 
parallel port, serial ports. Universal Serial Bus (USB) poit^, F.ersonal Computer Memory 
Card International. Association PCMCIA) pprts, network ports, ethemet ports, Infira-Red 

25 (IR) ports. Radio ErequiencyCRF) ports, FireWire, ports, ^ 

Figure 11 is a block diagram showing one embodiment of an electronic film 
cartridge 800. The cartridge 800 includes a microcontroller 1405 coupled to a PCMCIA n 
interface 1 4 1 5, a USB interface 1410, a^ digital microphone subsystem (microphon?) 1 420, 
a display 910, a pressure switch 1020, a nonyqlatile. memory 1435.. and an imaging 

30 subsystem .1460. The. microphone 1420 comprises a detector 1040 (such as an analog 
microphone),' an anti-aliasing low-pass filter; 1425., and an analpg-tordigital converter 
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1430. The display 91® may comprise any suitable , digital, display,^ such as a flat panel 
display, a liquid crystal displziyi or tfte like: The nonvolatile memory 1435 may comprise 
any suitable nonvdlafite computer memory, such asrflash memory or the like. 

The imaging subsystem 1460 of the illustrated embodiment comprises a digital 
signal processor (DSP) 1440, a cache memory 1450, a clock 1445, an analog-to-digital 
converter 1455, and an imager 1010. The cache memory 1450 may comprise any suitable 
volatile or nonvolatile memory, such as Random Access Memory (RAM), Dynamic RAM 
(DRAM), Synchronous Dynamic RAM (SDRAM), flash RAM, or the like. The DSP 
1440 is coupled to the microcontroller 1405, the clock 1445 and the cache memory 1450. 
The clock 1445 is also coupled to the analog-to-digital converter 1455, v^^hieh is coupled 
to the imager 1010. 

Figiu-e 12 is a flowchart that illustrates the operation of an electronic fikn cartridge 
800 during ian image capture sequence! In a first step 1502, the microcontroller 1405 
operates in a low-power mode.' In an optional step 1504, the microcontroller 1405 polls 
the pressure switch' 1020. In an optional step 1506, the microcontroller 1405 determines 
whether the pressure switch 1020 is activated, indicating whether the cartridge 800 is 
located within a camera 810. T If the pressure switch 1020 is deactivated, then the 
microcontroller 1405 returns iO the optional step 1504, where it continues to poll the 
pressure switdli 1020- Once the pressure swtch 1 020 becomes activated, indicating that 
' the cartridge 800 is located within' a camera 810, tlien the microcontroller. 1405, in a step 
' 1508, polls the microphone 1 420 for ^ triggering event. 

In another embodiment, the electronic circuitry of the cartridge 800 is turned off 
when the cartridge 800 is not located within a camera 810, as indicated by the pressure 
switch 1020. In this embodiment, the pressure switch 1020 acts as a power switch that 
' tuiiis on the electronic circuitry of the cartridge 800 when the door of the camera 810 
exerts pressure on the pr^sure switch 1020. When initially turned on, the microprocessor 
1405 operates in the low-power mode of step 1^502, as described above. In this 
embodiment, however, the microprocessor 1405 does not poll the pressure switch 1020 as 
indicated in Figure 12. Ratherv when the pressure switch 1020 is activated, the 
•microprocessor 1405 proceeds to step 1508^ where it poUis the microphone 1420 for a 
triggering event. 
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A triggering event may x^onstitute any ;.of, a.. number ojF acoustical CTiissions 
generated by thfe -mechahical mechanisms of the camera;.8ip,.<lurin^^^ image capture 
sequence. ¥ot example, a triggering event may constitute a n^ixpr. flip up, the pressing of 
a shutter button, or the like: ' . 

5 In a next step 1510, the microcontroller ,1405 determines whether the microphone 

1420 has detected a triggering event, such as a mirror flip up. If the microcontroller 1405 
has not detected a triggering event, then the microcontroller 1,405 returns to. step 1508, 
where it continues to poll the microphone 1420. Once the microphone 1420 detects a 
triggering event, then the microcontroller 1405, in a step 1512, powers up the imaging 
10 subsystem 1460 to prepare for the capture of an image. , . 

In a next step 1514, the DSP 1440 activates the imager 1010 to initiate the image 
capture process. In one embodiment, the image capture process is. terminated after a 
predetermined time period, such as, for example. 1/60 second, 1/30 second, 1/15 second, 1 
second, etC; After :the predetermined time period has elapsed, the DSP 1440, in a step 
15' 1 520, stores the image captured by :the imager 1010 into .the cache meinqry 1 450. 

In one embodiment, the:mierophone 1420 can :be polled during, an optional step 
1515 to determine the^end.of tiie image capture projoess^^ .In^an optional step. 1516, the 
* microcontroller 1405 determines whether the microphone 1^243 has detp^^ a triggering 
event, such as' aimirror flip down;. shutter cIose,:e|tc.,'^.indicating the^end of the^image 
20 capture process. If. the microphone 142(> has n,ot , detected , a triggering event, then the 
microcontroller 1405 returns to the optional step 1^515,, where it contm poll the 

microphone :1 420. Once the microphone l420.deteGts. a triggering event,, then the DSP 
1440, in a step 1520, stores the image, captured by the imager 101 Oanto^the cache memory 
1450. . : . t- ' •. ; / , 

25 In a fiirther stq>. 1522, the DSP 1440 resets the imager, 1010 and ^e-actiyates the 

imager 1010. to initiate the process for capturing a daric current; correction image. After a 
predetermined time* period, the DSP .1440, in a step 1523, deactivates the imager 1010, 
thus terminating the process, for capturing, the dark current-correction image. In a step 
1524, . the DSP 1440 stores the daric. current jcoireiction image in. the cache memory 1450. 
30 In a step 1526, the DSP 1440 coixects the original image .using .data. in, the dark current, 
correction image. 
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In a following step 1528, the DSP .1440 compresses the corrwted image. In a next 
step 1530, the sricrocontroUer 1405 transfers ; the compressed i^^ nonvolatile 
memory 1435. The miferocontroUer 1405 then returns to the step. 1502, \yrhere it returns to 
the low-power mode and proceeds to step 1508, where it polls the microphone 1420 to 
await the next image capture sequence, as described above. 

Figures 13 A through I3C show one embodiment of a carrier 1 100 for housing an 
electronic fihn ciartridge. 800 while the cartridge 800 is not located within a camera 810. 
In the illustrated embodiment, the carrier 1100 includes a cavity 1110 for accepting the 
electronic film cartridge 800 and a door 1 1 20, which is configured to enclose the cartridge 
800. The doot 1 120 of the earner 1 100 includes a win4ow 1130, which is positioned such 
that the display 910 of the cartridge 800 is visible through the door 1 120 when closed. In 
one embodiment, tlie door 1 120 of the carrier 1 100 does not activate the pressure switch 
1020 of the electronic: fihn cartridge 800 when closed. The pressure switch 1020 is 
accessible by the user when the cartridge 800 is in- the carrier 1100. This configuration 
allows the user to apply pressure to the pressure switch 1020, thus activating the display 
910 of the cartridge 800 to indicate the number of images stored in the cartridge. 

The carrier 1 100: of! the illustrated emb a PCMCIA II connector 

1140 aiid a USB cormectoiit 1150 electrically coupled to contacts (not shown) that mate 
with the connector 1030 of the electronic film cartridge 8()0. This configuration enables 
communication between^tlie PCMGM n int^^ the USB interface 1410 of the 

cartridge 800 aiid a PCMCIA' port or a USB port of a computer or other storage device. In 
other erhbodiments, the: carrier: 1 100 itself can include a computer interface, such as a 
PCMCIA n interface, a USB interface, or the like, to com-mimicate with a compatible 
Gonmiiiriications port of a computer or;, other storage device. 

• Advantageously, the cartridge 800 can /be inserted into the carrier 1100 to 
download ipictureis to a computer or other storage device. Preferably, the download 
process takes less than a minute for 30 pictures. Encryption can be used to protect 
confidentiality of the images. The images can be loaded into a computer for viewing, 
artistic manipulation, electronic storage, or the printing of custom or standard photoprints 
using, for example, digital printing methods. To this end, the computer can be provided 
with compilation and storage software. (Alternatively, the images can be viewed on a 
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television screen or downloaded directly to a photo printer/)- ii ' a* * ♦ . 

As an alternative to dovvriloading images to a computer, images recorded on an 
electronic film cartridge 800 can be transmitted electfonically over the Internet using a 
storage nriodule 1200, as shown in Figures 14 through 16. ' • 
5 Figures 14A and 14B show one embodiment of a storage.module 1200 for storage 

or transmission of images recorded on an electronic filni cartridge 800. In the illustrated 
embodiment, the storage module 1200 has a cavity 1210 for accepting an electronic film 
cartridge 800 and a door 1220, which is configured to enclose the cartridge 800. As 
illustrated in Figure 14 A, the cartridge 800 can include electrical contacts 1230 (e.g., gold 
10 plated) that mate with electrical contacts 1240 in the storage module 1200 when the 
cartridge 800 is properly inserted into the storage module 1200. The electrical contacts 
1240 are connected to a processor 1250 within the storage module 1200, with at least one 
battery 1260 supplying power to the electronics within* the storage module 1200. The 
processor 1250 can advantageoijsly transmit images recorded on the cartridge 800 via a 
15 phone jack 1270 (e.g., aii RJ-1 1 jack): - ; ? 

In one embodiment, the storage module 1200 stores many pictures which can be 
displayed on an optional screen (ihiage display^ 14B. Using 

control buttons or ldbobs 1290, pictures within the menaoiy: of the -processor 1250 can be 
selected for viewing. In one embodiment; the storage 1200; functions as a photo 

20 ■ album, and the memory within the stofstge module 1200 daff fee advantageously partitioned 
into several directbries^(^;g., multipl6^ albuins). ^ With; the provided, download? software, the 
user has the option of seldctixig oiie of a 'number of ^indii^try: standard formats for. the 
images: JPEG, 'FLASHPIX; BMFi etc. The storage module 1200: prefaably further 
comprises a set of LEDs '129S that indicate the status of the ^electronic processing, as 
25 described in grekter de£ail beldw in ccraiectidn with Figure 29. In one embodiment, the 
storage module 1200 isiapproximately 4 inches wide, 2i7 incheslong and 1 inch thick, and 
can optionally include a flash card (not shown) onta which images can be downloaded. 

Figure 15 stibws a block diagram of the storage modules 4 200 in communication 
with a memory card 19fO, a? PC card 1920/ and a carrier 1 100 housing an electronic fihn 
30 cartridge 800. As illustrated, the storage module. 1200 comprises an image display 1280, a 
function display 1930, a conti^ol button 1290, a phone jack 1270, and a USB interface 
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1940. ... ^ -.r .u-)^ - will) 7... J.- s*. : ^ . ; ;r .-. : . ■ 

Figures 16A ai7.d/:16B; show; another embodiment of the storage module 1200. In 
the embodiment i^histrated in Figures 16A and 16B, the storage module 1200 includes a 
memory card interface 2010 configured to communicate with the memory card 1910 and a 
5 PCMCIA n port 1310 configured to communicate with the PCMCIA 11 connector 1 140 of 
the carrier 1100 and the PC card 1920. The storage module 1200 of the illustrated 
embodiment also includes an optional phone jack 1270, a USJB interface 1940, an image 
display 1280, a function display 1930,. and a set of control buttons, or knobs 1290. 

Figure 17.?is.a block diagram that shows the ftmctional relationships between the 
10 components of one embodiment of an electronic fibn system. The electronic film 
cartridge 800 comprises electronic film 1600 containing images that are downloaded 
electronically through an interface 1610 to a central processing imit (CPU) 1620. The 
CPU 1620 is in commmiication with a memory 1630. In some embodii^ents, the CPU 
1620 is also, optionally, ;in» communication with- a display screen 1280, a video interface 
15 1650, and/or a computer interface. 1660.. The CPU 1620 is preferably further linked to a , 
modem 1640 through which data, including . pictures, can be doAynloaded to a 
communications network 1670. ^ . 

The communication network 1670 may comprise, for example, the Intemet, an 
' intranet, a Public Switched ^Telephone Network (P^ Integrated Services Digital 

20 Netw;t>rk (ISDN)^^a cellular telephpneine^vork (include and digital systems), a 

^ satellite conm^iinications network (including, f Iridium 3ystem), and the 

- like.^ Together, the interface^l610, the CPU. 1620, the memory. 163Q, ^nd the modem 
-'-'^^ 1640, form part of the processor 1250 shown in Figure 14. The display 1280 may 
comprise, for example, a flat panel display, a Hquid crystal display, or the like. The video 
25 -int€irface 1650 can be configured as^ an: interface to . a yideo display device such as a 
television, a computer monitor, a flat panel display^ an image projection system, or the 
like. In one embodiment^ the video interface* provides a standard analog NTSC (National 
Television Systems Committee) signal; In one embodiment, the video interf;|ce provides 
a digital television signal, such as, for example, an MPEG (Motion Picture Experts Group) 
30 signal, an HDTV (High Definition Television) signal, etc- r, i : 

- Figure 18as a block diagram that shows the functional relationships between the 
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components of one embodiment of an electronic film system. As illustrated, the system 
includes a storage module 1200 fconrigured to communicate with a computer 2110, a 
communication network 1670, a memory card 19:10, a PG: card 11920, and a carrier 1100 
housing an electronic fihn cartridge 800. The storage iriodule- 1200 of the illustrated 

5 embodiment comprises a processor 1250 coupled to an image display 1280, a fimction 
display 1930, a phone jack 1270, a USB interface 1940, a PCMCIA II interface 1310, a 
memory interface 2010, and a user control 1290. The storage module. 1200 can download 
and store a plurality of images recorded on the cartridge 800. Alternatively, the storage 
module 1200 can transfer the images to the computer 2110 or transnut the images to a 

10 remote location via the communication network 1670. ' ^ . 

Figure 19 is a flowchart that illustrates the operation of one embodiment of the 
storage module 1200. In a first step 2200, a user- inserts the carrier 1100 housing the 
elecu-onic fihn cartridge 800 into the storage module 1200, In a next step 2205, the user 
presses a storage module on/off button. In an optional step 2210, the user can. insert the 

15 memory card 1910 into the storage module 1200, if desired. . In a step 2215, the user . 
selects the destination for the images recorded on the cartridge 800, such as the memory 
card 1910 (ifinserted) or the PC card 1920. ; _ ; . : 

In a next step 2220, the storage m6dulevl'200 be^iis:taiiownload the images to the 
selected destination. In a step 2225, the fiinction display 1930 of Uae storage module 1200 

20 preferably displays a message apprising tte^^iser of the; dawnlpad progress and, if the 
images are being dowidoaded to the menK>iy c^d 1'910,-warni^ 

the memory card 1910 during die download process.^.Iii a step 2230, the storage module 
' 1200 detehnines whether the download pixicess has been completed. If not, then the 
" storage module 1200 continues to download images from the cartridge 800, Once the 

25 download process is completed, then the storage module 1200, in a step.2235, clears the 
nonvolatile memory 1435 of tlie cartridge 800. hi a next step 2240, the fimction display 
1930 oif the storage preferably displays a message informing the user that the download 
process is complete and that the nonvolatile-memory 1435 of .the cartridge 800 has beai 
cleared. ' • • - 

30 In a step 2245, the storage module 1200 determines whether the .user has input a 

menu toggle command via the user control 1290. .If so, then the fimction display 1930 of 
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the Storage module' 1200; in a. step 2250; displays the next menu option, to the user. In a 
preferred embodiinient;- the main menu, of the -storage- ipodule 1200 comprises the 
following menu dptibhs: " . . . 

**Review/Select Images" . ^ 

5 "Slide Show from Memory Card" ^ . . 

"Send Images to Host/Memory Card" 
**Upload Images to Memory Card from Host" 
"Delete All Images" % 
"Send Images to Internet" 
10 If, during step 2245, the storage module 1200 determines that the user has not 

input a menu toggle command, then, in a next step 2255, the storage module 1200 
determines whether the user has input a power off command via the user control 1290. If 
so, then' the storage module 4200, in a final step 2260, ends processing. Otherwise, 
processing returns to the step 2245,:where the storage module .1200 determines whether 
15 ^^ theuserhas'input a menu toggle command via the user control 1290. 

Figure 20 is a flowchart that illustrates the operation of the storage module 1200 
when, in a first step 2300, the user selects the **Review/Select Images" menu option. In an 
optional step 2305i-ffie- user'^dan' insert the memory^ card; 1910 into^ the storage module 
1200, 'if desired. In a next! ^tep 2310; the user activates Jhc: image display 1280 of the 
20" ' Storage module 1200. In a further, step 2315, die user isel^^^ a viewing, format for 
? ' displaying the imatges on the image display 1280. ' ' 

' • Ih a step 2320, the user can select an image to rotate or delete using the user 

• ' control 1290. In a following step 2325, the fiinction display 1930 of the storage module 
' 1200 asks whethier the user desires to rotate the selected image. In a.step 2330, the storage 
25 ' module 1200 determines whether the user chooses to rotate the selected image. If so, 
then, in a next step 2335, the storage module 1200 determines whether the user wishes to 
rotate image clockwise or counterclockwise. If the user wishes to rotate image clockwise, 
then the storage module 1200, in a step 2340, rotates the image clockwise. If, on the other 
hand, the user wishes to rotate image counterclockwise, then the storage module 1200, in a 
30 step 2345, rotates the image counterclockwise. Processing then continues to a step 2365, 
which is described in more detail below. 
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If, duiiiig step 2330, ths storage .moclill^ l:2QP,idetemm that the user does not 
desire to rovate the 'sel^ted* imagev then thetfimetiQii <^lay{jl:8[^0 of the storage module 
1200, in a next step 2350, asks whether the user desires to ^^letp.the selected image. In a 
following step 2355, the storage module 1200 detenpn^ whether the uses chooses to 
5 delete the selected image. If so, then the storage module 12<]K), in a step 2360, deletes the 
selected image from the image source on which it is stored. , Otherwise, processing 
continues to the step 2365, where* the storage module 1200 determines whether the user 
chooses to return to the main menu. If so, then the storage module 1200, in a step 2370, 
retums to the main menu of the storage module 1200. tOthervyise, processing returns to 
10 the step 2320, where the user can select another image to rotate or delete using the user 
control 1290. . . 

Figure 21 is a flowchart that illustrates :the operation.of the storage module 1200 
when, in a first step 2400, the user selects the "Slid^ Show from :Memoxy Card" menu 
option. In a step 2405, the user selects a- display for Miewing the; slide show, such as the 
1 5 image display 1280 of the storage module: 1 200 or ja digital prpjeGtor. In a next step 241 0, 
- the user inserts the image source, such as. the memory xjard 43 10 or tlje PC card 1920, into 
' the storage module 1200. • - . J v r^^i-i vj : -00>:r c ir e * 

: In a next step 24 1 5 , the storage.module ■ 1'200 deternjines whether the user chooses 
to manually or automatically advance the iiixagesidisplayed during the slide show. If the 
20 user chooses to manually advance the images,:,thQn the storage.mpdule.1 200,^in a next step 
2420, displays the first image in thfe: slide show. In a fo.UpwingjSt33 .^^25^.the storage 
module 1200 determines whether the? user has; provided an input, mdicating a desire to 
' advance to the hexfe image. ; If the user has riorprp.yided anyinput, then the storage module 
1200 c6ntinues to display the current image. . Onoef-the^user provides an: input,, then the 
25 storage module 1200 determines whether any more images: remain to be displayed in the 
slide show. If so, then prociessing retuma to s*ep 2420, where the storage module 1200 
displays the. next image in the slide show. If no .more images remain, hpwever, then the 
fimction display :193X).of the storage module .1200, in a step 2435, aslK. the user whether to 
repeat the. slide show. 

30 . .. If, during step 241 5, the user chooses to auton^atically advance the images, then, in 
a next step 2440, the user selects the delay timerbetween the advancement of successive 
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images in the slide ishow.^ Iri a preferred '^rnbodimerit; the user^can choose a delay time in 
the range of about 3 seconds to about 15 seconds, more preferably in the range of about 5 
seconds to 10 seconds. ' In a next step 2445, the storage module 1200 displays the first 
hnage in the slide show. In a further step 2450, the storage module 1200 determines 
5 whether the delay time has elapsed. If not, then the storage module 1200 continues to 
display the current image; Once the deky time ^lapses, then the storage module 1200, in a 
step 2455 detemiin^s vs^hether any more images remain to be displayed in the slide show. 
If so, then processing return's to step 2445, where the storage module 1200 displays the 
next image in the slide show. If nd more images remain, however, then processing 
10 continues to the step 2435, where the function display 1930 of the storage module 1200 
asks the user whether to repeat the slide show. 

In a next step 2460, the stbrage module 1200 determines whether the user wishes 
to repeat the slide show. lifso, then processing returns to the step 2415, where the storage 
module 1200 determines whether the user chooses to manually or automatically advance 
15 the images displayed dioring the slide show, as described above. On the other hand, if the 
user does not wish to repeat the slide show, then the storage module 1200, in a step 2465 
returns to the main niiehu of the stbrage module 1200. 

Figufe'22 is a flowchait that illustrates the operation of the storage module 1200 
wtiOT, in a first step 2^500, the usetr selects the^"Sehd Images to Host/Memory Card" menu 
20 option. In a step 2505^ the user iriserts' the image soiif cfe, such as the niemoty card 1 910 or 
the PC card 1920, into the storage module 1200. Tn a next step 2510, the user chooses the 
destination for the images to be trahsfeared. ' In a preferred' ernbodiiiient, tlie user can 
choose another niemoiy 6ard 1910 6r the computer 21 10 as the destination for the images 
to be transferred. ' - • . . 

25 If the user si^lects the mraiory card 1910 as the destination, then the function 

display 1930 of the storage module 1200, in a hext step 2515, asks the user whether to 
seiid all the images frofn the image source to the memory card 1910. If the iiser does not 
wish to send all the images, "then the user, in a step '2520, selects the images the user 
washes to send. In a next step 2525, the user inserts the destination memory card 1910 
30 into the storage module 1200. If, during step i2515, the user chooses to send all the images 
fi-om the image source, then prbtessing continues directly to the step 2525, where the user 
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inserts the destination: memory.caKl..l,9.1.0>tp A^ 1200, as described 

. above, - • ;r. -. • .-.l... '.: ■ v- : L' 

In a step 2530, the storage module 1?00 ^egjns.to transfer die images from the 
image source to die destination memory card 1910. In a riext step 2535, die function 
5 display 1930 of die storage module. 1 200 preferably displays a message warning die user 
not to • remove die destination memory card 1910 during die transfer. In a fardier step 
2540, die storage module 1200 determines whedier die image tran?f^r is complete. If not, 
then die storage module 1200 continues to transfer di?, images from die image source to 
die destination memory card 1910. Once die image transfer is complete, dien die fimction 
IQ display 1930 die storage module 1200, in a step 2545, asks die user whedier to perform 
another image transfer. 

If, during step 2510, the user selects die computer 21 10 as the destination, dien die 
fimction display 1930 of die storage module 1200, in a riext step 2550, asks die user 
- . whether to send all diq images from die image source to the computer 2110. If die user 
1 5 does not wish to send all the images, dien the usei;, in a step 2555, selects die images die 
user vvishes to send, hi a next step 2560,,die USCT ponnec^^^^^^ 

storage module 1200 to a USB port on A^P.CQV^J^M^^^^-M step. 2550, the user 

. chooses to send all die images from the image soufpe. Aen i^opessin^ cpntinues directly 
to die step 2560. where the, user connecte the US^ intCTface 194Q of ^e storage module 
20. . 1200 to aUSB port on tiieGomputeT.2np, as .described above, 

In a step 2565, die storage modu|p 1200 begins. to transfer die images from die 
image source to- die computer 21 10 via.die.yS^ Qormection. fa a next step 2570, die 
- storage module 1200 determines. .whetiiei:,the inaage transfer process is compjete. If not, 
dien die storage module 1200 continues to transfer die images from die image source to 
25 die computer 21 10,. Once die image transfer, is complete, dien die fimction display 1930 
die storage module 1200, in a step 2575, preferably displays a message directing die user 
to launch an image manager software application on die computer 2110. Processing dien 
continues to die step 2545, .where die. fimction display 1930 die storage module 1200 asks 
die user whedier to perform another.image transfer, as described above. 
.30 - Ifdie user wishes to.perfonn ?aiodier image transfer, dien processing.ret^ 

step 2510, where die user chooses die destination for die images to be fransfened. as 
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described above. If the user does not wish to perform another image transfer, then the 
storage module 120ib; itt a steip 2580 returns to the main menu of the storage module 1200. 

Figure 23 is d flowchart that illustrates the operation of the storage module 1200 
when, in a first step 2500, the user selects the ^Upload Images to Memory Card from 
Host" menu option. In a step 2605, the user connects the USB interface 1940 of the 
stofage module 1200 to a USB port on the computer 2110. In another step 2610, the user 
inserts the memory card 1910 into the storage module 1200. In a next step 2615, the 
function display 1930 of the storage module 1200 preferably displays a message directing 
the user to launch an image manager software application on the computer 2110. In a 
preferred embodiment, the user follows the steps directed by the image manager software 
application to transfer iinages &6m the computer 21 10 to the memory card 1910. 

In a next step i2620, the storagd modiile 1200 begins to transfer images from the 
computer 21 10 to the memory card 1910. In a step 2625, the function display 1930 of the 
storage module 1200 preferably displays a riiessage warning the user not to remove the 
memory card 1910 during the transfer. In a further step 2630, the storage module 1200 
determined whether the image transfer process is complete. If not, then the storage 
module 1200 cbhtihticis to transfer the images from the computer 2110 to the memory card 
1910. Once the ima^e trm process is complete, then the storage module 1200, in a 
step 2635, retiuiistcrthe main menu of the storajge module 1200. 

Figure 24 is a flowchait th^t illusfrates the operation of the storage module 1200 
wHen^ iii ififst step 2700, the \iser selects the *T)elete AH Images" menu option. In a step 
' 2705, the iiser inserts an iiiiajge source, such as the memory card 1910 or the PC card 
1920, into the storige module 1200.^ In anext step 2710, the user selects the image source 
from which to delete all the images. In a nelxt step 271^, the function display 1930 of the 
storage module 1 200 asks the user whether to delete all the images from the image source. 

' In a steip 2720, the storage module 1200 detemiines whether the user chooses to 
delete all the images. If so, then the function display 1930 of the storage module 1200, in 
a step 2725, preferably requests confirmation from the user. In a step 2730, the storage 
module 1200 determines whether the user provides confirmation. If the user provides 
confirmation, then the storage module 1200, m a step 2735, deletes all the images from the 
image source'. In a next step 2740, the storage module 1200 returns to the main menu of 
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the Storage module 1200: ... : vv.i 

If, during^ the step 2720, the user chooses, not io. delete, all the images or if, during 
the step 2730, the user fails to provide confimiation^, then processing continues to the step 
2740, where the storage module 1200 returns to the m^ip menu of the storage module 
5 1200 without deleting all of the images from the image source. 

Figure 25 is a block diagram that shows the functional relationships between the 
components of one embodiment of an electronic fihn system. The system includes a 
communication network 1670 coupled to a storage module 1200, a central server 3000, a 
local access provider 3010, a plurality of local access accounts 3020, and a plurality of 
10 image processor servers 3030. The storage module 1200 is configured to communicate 
with the central seiver 3000 and with the image processor , servers 3p30 via the 
communication network 1670. Furtheraiore, the storage module 1200 is configured to 
gain access to the communication network 1670 via the local access provider 3010 or via 
one ofthe local access accoimts . 3020. ^ . » . 

15 In one embodiment, the communication network 1670 includes the Internet, which 

is a global network of computers^; .The structure of the bifemet, v^hich is well known to 
those of ordinary skill ia the art, includes a ne^wprk^ bapHt?^^^^^^ networks branching 
from the backbone. These branches, in tum,,have;pe^wi^s>j:^ ^om.them, and so 
on. Routers move information packi?ts between netwfork Jieyels, and the^ ^m network to 
20 network, until the packet ^reaches the ineighbpjT^ood . of its des^ation. From the 
destination, the destination, network's . host directs .th^^ packet to the 

. appropriate temiinal, or node. For a more detailed description of tfie structure and 
. operation of the Internet, please refer to ^The hiternet Coniplete Reference," by Harley 
Hahri and Rick Stout, pubHshed by McGraw-Hill,. 1?94. 
25 In one advantageous embodiment, the- Internet routing hubs copiprise domain 

name system (DNS) servers, as is well known in the art. DNS is a Transfer Control 
Protocol/Internet protocol (TGP/IP) service that is called upon to translate domain names 
to and from Internet Protocol. (IP) , address^. T^e routing hubs connect to c/ie or more 
other routing hubs viahigh speed Gonimunication links. 
30 One of ordinary'skill.in the art, hQwever,. will recognize that a wide range of 

communication networks can be .employed, in die present invention. For example, the 
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communieation netWof k 1 670 ■ can > include interactive, television , networks, telephone 
networks, wireless ^ datk transmission systems, tv/o-wayr cable systems, customized 
computer networks, interactive kiosk networks, eaitomatic teller machine networks, and 
the like: ' ■ ■ ■ ' ■ ■ ■ -r^-^ \ . . : 

In addition to the Intiemet, tlie communication network 1670 may also contain 
Intemet access providers; An Internet access provider is a computer system that provides 
Internet acbess to consmnersl Examples of Intemet access providers include American 
Online, the Microsoft Network, Prodigy, Compuserve, and Netvvork Intensive to name a 
few. Many users pay monthly access fees to the Intemet access providers because the 
Intemet access providers provide local telephone connections, a variety of help services 
and an organized format foi: accessing the Internet. 

One popular part of the Intemet is the World Wide Web. The World Wide Web 
contains different computers which store HTML documents capable of displaying 
graphical and fextual infonmation. The content provider computers which provide 
information on the World Wide Web are typically called *Sveb sites." A web site is 
defined by an Internet address which has an associated electronic page. . Generally, an 
electrorUc page is a' document which orgaiiizes the presentation of text, graphical images, 
audio and video. - 

hi one embodiment ■ the centi-at server 3000 is a web site on the W orld Wide Web. 
Preferably, the central server 3000 is a conventional computer which is equipped with a 
communications -link to the Intemet. Preferably, the content provider computer runs an 
appropriate operating system such as Unix, Microsoft® Windows® 3.1, Microsoft® 
' Windows 95, Microsoft® Windows® NT, the Apple® MacQS® or IBM® OS/2® 
bp^ting system. As* is conventionsd, the preferred operating system includes a TCP/IP 
stack which handles all incoming and outgoing message traffic passed over the Intemet. 

The ceatrai server 3000^ can, however, include a wide range of devices which 
provide information, graphics or text. These devices may contain specialized operating 
systems which communicate using their respective communications protocols. For 
example, the central server 3000 can include, network servers, video delivery, systems, 
audib-viisual media providers, television programming providers, telephone switching 
networks, wireless conmvinication centers and the like. 
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In orx embodiment, the caitral server 3000 deHvers^ii^^ 
by utilizing a variety of operational modules. Thesef mod^le^ include a content server 
niodule, a registration module, and one or more electronic pages. 

The preferred content server module is a standard Web server software system 
5 which serves electronic pages. The content serx^er mqdule may be, for example, 
Netscape's Intemei Server software, Microsoft's Internet. Server software or the like. Such 
server software is configured to process messages fiom consmner computers and display 
desired electronic pages. -In particular; the server software-sends copies of HTML pages to 
each consumer computer which accesses the central server 3000. 

10 The electronic page module within the central server 3000 provides an 

organizational structure for presenting information tQ the consumer in the form of an 
electronic page. In the preferred embodiment, the electronic pages, are HTML documents 
which contain HTML encoding. 

HTML encoding is a script encoding language^ which, is used to define document 

15 content information. As is well known in the art, vHTML, is a set of conventions for 
marking portions of a document so: that, when/accessed b^^ja browser, each portion appears 
vAxh a distinctive fomiat. The^HTML:indicates, pr/;Hjag§,'^ of the document (e.g., 

the title, header, body text, etc.). ? . 

The registration-module allows. cistomers tOvre^stCT. witU 4^ server 3000. 

20 In tifc^ preferfed embbdiment, the iregistj^^ module, is^iiini ej^^ standard . 

Web server. TThis enhanced functionaity is prieferaWy ,implementq4 
server scripts oir^alteJmatively/ is) integrated with the. servgr poft:ware. For example, the 
enhancements can 'be integrated :/as: application, prog which are 

combined with the Netscape Sorver Application Programnung Interface ,(NS API) or the 

25 Microsoft Ihtemet^efVCT Application Program Interface (I^A^ 

When a coiisumer first accesses the central :server- 3000,-the, registration module 
displays registration information; In particular, the serveg: software displays copies of 
HTML pages to each consumer whichidesire^: to regijster with the central server 3000. 
Thus, when a consumer registers with the . central server 3000, the registration module 

30 • displays a HTML dociunent. which prompts-the consumer to enter demographic data. 
Once the consumer enters the demographic data, the registration module, stores the 
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demographic data as a profile in a lookup ^^^^ * - • !•.... •.- t - 

Preferably; the" ibbkup table ^1^^^^^ with Structured Query Language 

(SQL) code/ TTie' strt^ language is a language standardized by the 

International Staiidards'Organiiation (ISO) for defining, updating and querying relational 
5 databases. For examfile, the lookup table can be implemented with- any number of 
commercial database programs including Microsoft® Access, Oracle's relational database 
products and tlie like. " ' - 

Figure 26 is a flbWchart that illustrates the operation of the storage module 1200 
when, iii a first step 2800, the user selects the "Send Images to Internet" menu option. In a 
10 step 2805, tlie iiser irii^^ an image source, such as the memory card 1910 or the PC card 
i920, into the storage inodule 1200. Ih a next step 2810, the fimction display 1930 of the 
storage module 1200 asks the user whether to triansriiit' all of the images fi-om the image 
source over the commuiiication network 1 670. If the user does not wish to transmit all of 
the images, then the user, in a step 2815, selects the images the user wishes to transmit. In 
15 a next step 2820, the user coimects the storage module 1200 to the communication 
network 1670 <aa tiie phone jatk 1270; If, during step 2810, the user chooses to transmit 
ail of the images froin the image sburce^^ processing continues directly to the step 
2820, where th^ 'usdr i^nnetts the stMge' module 1200 to the communication network 
1670, as described above. - j . > 

20 " in a next'step 2825,* the Storage module 1200 dials the central server 3000 coupled 

to the communication network 1670: In oiie efiibodiment, the central server 3000 has a 
tbil-^ee telephbiie number: The bpieratioii of the central server 3000 upon receipt of this 
call is described in moii 'aetiiil below with respect to Figure 27. In one embodimait, the 
ceniral server 3000 deterAiSies the location of the storage inodule 1 200 and, in a step 
25 2830, pio-s^des ihfoiniatioh t6 the storage modiile 1200 regarding a local access provider 
3010 having a local adcess telephoiie iiumber basod on tiie location of the storage module 
1200'. In a step 2835, the 'sfoitge module 1200 uses the information provided by the 
central server 3000 to dial the local access provider 3010 and gain access to the 
communication network 1670. 
30 In a next st^ 2840, the storage module 1200 begins transmitting the selected 

' images to one of the image processor 'servers 3030 coupled to the communication network 
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1670. In one embodiment, the user can^select a.preferredjniage processor server 3030 to 
receive the transmitted images. ^In one embodiment, the centt^j server 3000 can select an 
appropriate image processor server 3030 to receive . the transpjitted images based on 
predetermined criteria, such as the user's photographic equipment or the location of the 
5 storage module 1200.. In. one embodiment, the image processor server 3030 is a business 
partner of the administrator of the central server 3Q00. 

When the image processor server 3030 receives the transmitt.ed images, the image 
processor server 3030 can perform a variety of functions. For example, in one 
embodiment, the image processor server 3030 can print out the transmitted images on 
10 photo-quality paper and send the printed pictures to a predetermined address, such as the 
user's home address. In. another embodiment, for example, the image processor server 
3030 can display the transmitted images on a predetennined web site. 

In a step 2845, the function display 1930 of the ?tprage module 1200 preferably 
displays a message warning the user not to disconnect the phone jack 1270 during the 
15 : rtransmission of the images, In a next .step .285Q^ the storage module 1200 determines 
whether the image transmission process is complete. If not,^ then the storage module 1 200 
continues. to transmit images to the image.processor server 3030^^^^^ the communication 
network J670. „ Once the< image . d;ansrpission process is complete, then ttie. fimction 
display 1930 the storage module 1200, in a step 2855, preferably <Mspl^^^^ 
20 informingithe user Jhat thg transmission was successful. In a further step 2860, the storage 
module 1200; r.etums:ao the, main menu of ^ 

Figure .27 is. a flowchart that illustrates the operation of the central server 3000 
1 during the transmission of^images over the cpinmimication network 1670. In a first step 
2900, the central server 3000 receives a call firom the storage module 1200. In a next step 
25 2905, the central server 3000 identifies the location of the storage module 1200. In one 
embodiment, :the. central server 3000 identifies the location of the storage module 1200 
by using an analog, network interface (ANI) to determine the phone number fi-om which 
the storage module 1200 is placing the call.. In one embodiment, the central server 30(?0 
identifies the locations of the storage module 1200 by accessing an electronic address 
30 % fi^om which the storage module is conraiunicating with the central server 3000. 

In. a further step 2910, the storage module 1200 transmits a unique unit identifier 
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to the central server l/3000^ Preferably,;; t^^ module^ 1200. uses appropriate 

security protocols « when' corrmiunicating witk central server 3 OQO to ensure the 
privacy of the information exchanged between the storage module 1200 and the central 
server 3000. * - ' : . . ' 

5 In one embodiment, the central server 300Q maintains a lookup table containing 

information regarding a plurality of storage modules 1200 aiid their users. In one 
embodiment; for example, the lookup table includes a plurality of entries with the 
following fields: storage module unit identifier, user name, , user address, user Internet 
Service Provider (ISP), user ISP proprietary information (e.g., user name and 
10 password), user photographic equipment, and preferred image processor server 3030. In 
a step 2915, the central server 3000 accesses the lookup table to identify the user of the 
storage module 1200 and gain access to the.infonnation about the user contained in the 
lookup table. ^ 

In one embodiment, the central server 300*0, in a step 2920, refers to the location 
15 of the storage module 1200, the unique storage module unit identifier, and the 
information in the lookup table .to determine whether the user of the storage module 
1200 is affiliated with a local access, provider 3010 (i.e., an ISP having a local access 
telephone nuniber'based on the location of the storage module 1200). If so, then the 
central serVer 3000, in a step:2925, determines the local access telephone number for the 
20 local access provider 3010:; In a next step 2930, the central server 3000 provides the 
' local access^ telephone nimaber and, optionally, the user's ISP prpprietary information 
(e.g.v user name and password) to the storage module 1200. As described above with 
' respect to Figure 26, the storage .module 1200 can then dial the local access provider 
3010 to gain access to the communication, network 1670., In a next step 2960, the 
25 storage module 1200 terminates the call with the central server 3000. . . 

As an example, a user namod; John : Doe resides , in California and owns an 
account with a national ISP, such as America Online™ (AQL). John Doe-purchases an 
electronic fibn system, including an electronic fihn cartridge 800 and a storage module 
^ 1200, for which the unique , unit number is 12345, Shortly after purchasing the 
30 electronic film system, John Doe registers with the central server 3000 by accessing a 
web site hosted by the central server 300 using an Internet browser on his home 
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computer, fot example. -Dufini the registration prbcefe;^ provides his name, 

his home address, his ISP rffihatibm: (AOL).-^d: hisr.?roi>rietary ISP- account 
information, such as his user naiiie arid password. The central server 3000 associates 
this information with the unique storage module unit identifier purchase by. John Doe 
5 (unit number 12345) and stords the information in a lookup table.: 

While on vacktio'n in Florida, Jbhri Doe records images on the . cartridge 800. 
From his hotel room in Florida. John Doe uses the phone jack 1270 of the storage 
module 1200 to establish a connection with! the central server 3000 via the 
communication network 1'670. The central server 3000 determines, that the storage 
10 module 1200 is calling from Florida and identifies the storage module 1200 as unit 
nimiber 12345, which belongs to John Dofe. The central server 3000 then accesses the 
lookiip table and determines that John Doe owns -an ISP account with AOL,- which has a 
local access telephone number for John Doe's location in Florida. The central server 
3000 determines the AOL'lociil access telephone number for John Doe's location in 
15" Florida and provides the local access telephoite number.to the storage module 1200. 
' together with John Doe's AOL user name and passwords. . 

The storage module 1200 then teimunates the connection . wi^^ 

■ ' 3000. Using the local access tele^ihbne humb-er,:.useE name;cai»d:passwprd;proyided by 
' ' the central S^er 3000, the stofage -module 1200 dials AOL toyesjablishr.a connection 
20" " with tiie cominunication network 1670c The storage inodule 1200.. then, tr^smits the 
recorded images to ah image processor server 303^ the,communicatipn network 
1670:' As describe abovel^the iihhge proces^r s^ 

fi^ctiohs When the mag^' affe received. For>exaraple. the irftage; processor spryer 3030 
may priiit out the idiges ort ptidfo-quaiUty spaper an* jnail the printed pictures to John 
25 Doe's home address in-Cidifornial 'f'-i • > ■ . ■ - ■ 

ih one embodiment, the administrator of :the central server .3000 maintains a 
' plurality of local abc^s accounts 3020 (i.e.. ISP accounts having local access telephone 
' numbers at a plurality 6f predefennined locations).. If,, during step 2920, the central 
server 3000 determines that the user is ttot affiliated with a local access provider 3010 
30 having a local access telephone number (based on the locatipn of the storage module 
1200), then the central server 3000 accesses a list of available local access- accounts 
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3020 from amongi/the plurality ofjpcal access accounts 3020 . maintained by the 
administrator of jthe xentral - server 3000, In a . step 2935, the central server 3000 
temporarily assigns an available local access account 3020 to the storage module 1200. 
In one embodiment, the central server 3000 may not perform the step 2920. Rather, the 
central server 3000 may temporarily assign an available local access account 3020 to all 
users, even if they are affiliated with a local access provider 3010. 

In a next step 2940, the central server 3000 removes the assigned local access 
account 3020 from the list of available local access accounts 3020. In a further step 
2945, the central : server 3000 provides the local access telephone number and, 
optionally, the proprietary information for the assigned local access account 3020 to the 
storage module 1200: ' As described above with respect to Figure 26, the storage module 
1200 can then gain access to the commimication network 1670 using the assigned local 
access account 3020. ? . 

In a step 2950, the central server 3000 deteraiines whether the storage module 
1200 is stiir using the assigned Jocal access account 3020. In one embpdiment, for 
example, the ISP of the assigned local aqcess account 3020 can notify the central server 
3000 by e-mail when thei storage module 1200 has terminated its coimection with the 
commuiiieation network 16:70 through! the assigned local access accoimt 3020. Once 
the central server 3000 receives notification that the assigned local access account 3020 
hai bec6mi^ ava^ilable, then; the central server 3000^ in a step 2955, returns the assigned 
local access accdut^ 3020 1& the list of available local access accoimts 3020. 

- In one- emfoodiimenit, the central server 3Q00 includes a timeout feature, which 
retumjs -the assigned local; access < accoimt 3Q20 to , the list of available local access 
accoimts 3020 after the lapse af^some predetermined time period, even if the central 
server 3000 has not received notification that the assigned local access accoimt 3020 has 
become available. Those of ordinary skill in the art will understand that any suitable 
predetermined time period may be used, such as, for example, a time period in the range 
of about 10 minutes to about 50;minutes, ;more preferably in the range of about 20 
minutes to about 40 minutes, still more preferably a time period of about 30 minutes. In 
a final step 2960, the central server 3000 ends the process. 

As an example, a user named Jane Doe resides in Texas and owns an account 
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with a local Texas ISP, the XYZ Company. • Jane. Doe ^purchases an electronic film 
system, including an electronic film cartridge 800. and a storage' module 1200, for which 
the unique unit number is 67890. Shortly after purchasing the electronic fihn system, 
Jane Doe registers with the central server 3000 by accessing a web site hosted by the 
central server 300 using an Internet browser, on her home computer. During the 
registration process, Jane Doe provides her name, her home address, her ISP. affiliation 
(XYZ), and her proprietary ISP account information, such as her user name and 
password. The central server 3000 associates this information with the unique storage 
module unit identifier purchased by Jane Doe (unit number 67890) and stores the 
information in a lookup table. 

While on vacation in New York, Jane Doe records images on the cartridge 800. 
From her hotel room in New York, Jane Doe uses the phone, jack 1270 of the storage 
module 1200 to establish a connection with the central server 3000 via the 
communication nfetwork 1670. The central server 3000 detenmines that the storage 
itiodiile 1200 is calling from New York and 'identifies the storage module 1200 as unit 
number 67890, whicli belongs to Jane Doe. The central server. 3000 .then accesses the 
iobkup table and determines that although Jans tEoe ownsran ISP account with XYZ, 
that particular ISP does hot . . have a local - access telephane number for Jane Doe's 
location in New York. . J . ^ . . . • . 

However, the administrator of the^ central ser\'er 3000 owns a plurality of ISP 
accounts having'local access -telephone numbers ' for Jane Doe's location invNew York. 
The central server 3000 accesses the list of available. ISP accounts owned by the 
administrator of the central server 3000 which have: a local access telephone: number for 
Jane Doe's location in Nev/ York. The central server 3000 then temporarily assigns an 
available account to Jane Doe, such as an- ISP account with the ABC Company, a local 
New York ISP: The caitral server 3000 determines the ABC local access telephone 
number for Jane Doe's location in New York and provides the local access telephone 
number to the storage module 1200; together with the user name and password for the 
assigned ABC ISP account. 

The storage module 1200 then terminates the connection .with the central server 
3000. Using the local access telephone number,, user name, and password provided by 
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the central servbr^dS^the s^r^gc^^^m <i?a> A^P to^^t^lish a connection 

with the commurkc^tfoh network 1670. The st^age module 1200^tiie^ |ransmits the 

... ; ' ..^^^ocor server. 3030 oyer the communication network 

recorded images to an image processor scivci. ..... 

1670. '"' " ' .. : ■ .:o. 

Once the image transmission process .is complete, the storage module 1200 
temrinates the comiection with the communication network 1670. ABC then sends an 
e-mail message to the administrator of the central server 3000 notifying the 
administrator that the temporarily a.ssigned ISP account has become available. When 
the central server 3000 receives thi.s notification, the central server 3000 returns the 
temporarily assigned ISP account tc> Ihc list of available ISP accounts. 

As described above,' the image, processor server 3030. can perform various 
functions when the images are received. For example, the image processor server 3030 
may display the transmitted images un a predetermined web site.. 

The eniboimeht of the electronic film system described aboye has a number of 
advantages. For example, Visers with little technical expertisp can operat^ the system 
efrectively: In addition, the system -can. transmit and process images firom a wide variety 
of locations quickly tod easily; Furthermore, the systein is configured to conserve money 
by facilitating S bbiiiiectioh to' a Ipcal telephone 

aceesi numberl even for usefs without a local access provider 301Q. Moreoyer, users can 
' select W a wide vmety of pho to p roc^^^^^^ . 
' ' ^ Fiiiii^ 28"aiows a metliod of .recording and developing pictures in accordance 
with the present invention. In a first step 1700, images are captured and recorded on an 
• eiectionic fikii cartridge 800. - in a next step 1.702, the images are downloaded to a storage 
• module 1200. In a ste^ 1704, the user decides where to place.a call to transmit the images. 
For example, trie user Ban. in' i step 1706. dial a home cpmppter or another personal 
computer for the ptipose of transmitting the images from the storage module 1200. If the 
u^ ciiooses this opticJn in step 1 704. then, .in a next step 1708. the pictures are printed 
out. ^ » >■ 

Alteniatively, the user, in a step 1710. can choose to.dial an. electronic fibn service 
provider for the piiipose of tr^mittiPg the . images .firprn>es^^^ The 
images are transported to the processor facihty by electronic means rather than via 
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physical thirisport-. in a rifext step 1712. the .electronic, film, service. provider performs 
photofinishing services. Inanext steji nH; the pictures c^n^ b^.tieliyered to the user (e.g.. 
via overnight courier) or to otheis that the mer specifies on a.,mM^^^ 

Figure 29 shows another method of recording and developing pictures in 

5 accordance with the present invention. In a firststep .1 800, the user records pictures with 
an electronic film cartridge 800, while optionally . recording the temperature of the 
cartridge at the time each picture is recorded. Recording, ihc temperature can be used in 
establishing the dark current at the time each picture is lakcn. thereby allowing pictures 
with true color contrast and brightness to be printed out . I alcr. 

10 As aii alternative to detennining the dark currcni .by measuring the temperature, 

the dark current can be established directly by including in Uie camera 810 one or more 
additional detectors (not shown) that are covwed with, fpr px^mple, aluminum, so that 
these additional "dark" detectors record the dark; currcni Icypl. when the shutter is open. 
These additional detectors can be advantageously formed .from the same detector used to 

15 electronically record the images! One approach is to record the dark current registered by 
the "dark" detectors at both the beginningiand the end .of t^hp 

the active irtiage recording detetetoiS^being:r(?ad out.i.n ^R^y^^ .^M,!^ P**^*'^ *° 
' interpolate based iin the rfeidout^time/which is substantial^flmpare^ to exposure time 
(300 m^ vs. 5 irii ft^ instance), usirtg the dark-,cuJTent,rc^dip^^ atjie beaming and the 
20 end of the rfeka^ut '6y61d ' Further^ c^ 4id,y.antageously. be made for the 

"leakinfess'- of individual detectors 'based oh^ai^tablC; pC^^^uf esteblished during unit 

calibration. " ' ■ \ :i ■ .\ i \ >: ^ 

Ih inoth^ «nbodiment^<fark current correction is performed by recording a dark 
■ cuirent'Mr^tiori iiha^e before or after ttie capturp of a Ricture image. The picture image 
25 cm then be ccrtected ilsing data ih the dark cuiraitconrc^ 

In a nact sfep 1802, images stored on the electronic film cardidge 800 are 
■ downloaded to a storage module 1200.' In a fixrther step 1 804, the storage module 1200 
retrieves an electronic calibration stored in the electronic film cartridge 800, so that 
irregularities in the pictures arising from bad pixels, variations in light sensitivity from 
30 pixel to pixel, and dark ciurent effects can be corrected. (Alternatively, the caUbration can 
be performed at the EFSP described below).. 
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in a next st^ 1805; 'the storage moduk 1200, using the electrpnic calibration, 
constructs a cdlibraieia iriiage for each picture^ that, is closer to a true representation of the 
' photographed btjecV recorded^ electronically with the camera 810. In a following step 
1808, the storage mo<iule 1200 analyzes how to most compactly compress the electronic 
5 ' images given the compression algorithms at its disposal, i.e., those which are loaded 
within the processor 1250. In a step 1810, the algorithm yielding the best, i.e., most 
compact, image is then selected. In a next step 1812, the electronic images are 
compressed using that algorithm. The selected algorithm preferably reduces a 2.6 MB 
(megabyte) file to 1 600 kB (kilobyte) or even 1280 kB. . 
10 In a next step liB14, the images can be advantageously encrypted to ensure 

confidentiality ' before they are downloaded over a communications network 1670. 
Preferably, the images cari be downloaded relatively quickly, with a 1280 kB image being 
downloaded in less than a minute. 

Upon instructionsT from % user, (e.g-, by pressing a "send" button) the storage 
15 module 1200,'m a step 1816, places a telephone call (known as an autocall) to a remote 
Electronic Film Service Provider (EFSP) and preferably enables caller ID, In. a next step 
1818, a persorial BD unique to the uiser's storage module 1200 is also transmitted to the 
remote EFSP: The ^Utockll itself cm^ advantageously be to a toll-free number and can be 
directed to the EFSi? or to aiV Internet Service Provider, and can, in principle, be made 
20 fixmaiiy location in the woMd."^ ' 

The EFSP obtains the user's phone number through caller ID. In a next step 1 820, 
' tiie EFSP, with' the user's origihatirig phone number in hand/ determines the local date and 
time af the user's location (lakin Inafiirther 
step 1822, the user's account records with the EFSP arc accessed in view, of the user's 
25 personal ID. The EFSP instructs the storage module 1200 to download the image data to a 
desired Internet destination. The destination will typically correspond to an IntOTiet site 
provided by a print server. Downloading the image data dii-ectly to the desired destination 
(as bpposed to downloading the unage data to the EFSP and then having the EFSP 
forward the image data to a desired destination), reduces the amount of data that is 
^0 handled by the EFSP: For example, in a step 1824, the Internet address pf the picture 
printing station C^print server") closest to the user's mailing address can be selected 
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because the account records can ath^anlageoys.ly includeijto,e use^^^ ™«"lpB address. 

In a next step 1826, the iii»gessare.f OYaUoade|,t9,fhe specifi^^ Internet address, 
which can be an FTP tit FTP-like transfer, along with^.j^prespQnding time and date stamp 
for electronic processing at the print server. In a step- 1 828,, Ac print server deciphers and 
5 decompresses the images. ■ In a fiirther step J 830. .the .print server verifies that the 
download has been successful. ,i ■ ..i : ■. j 

]n a next step 1832, the print server instructs the stqrage module 1200 to rewind 
(erase) the electronic fihn 1600. which preferably :takes less than 1 minute for 30 pictures. 
In a further step 1834, a real-time clock within, the ?torage mo4ule 1200 is preferably 
1 0 updated. In a following step 1 836, the storage module 1 200 terminates the call. 

As steps 1832, 1834, and 1836 are being performed,, ttie EFSP, in a step 1838, 
catalogs the memory address location of the images at thp printsr^5??yer. Subsequently, in 
a step 1 840, the EFSP sends a bill to the user. 

One embodiment of the invention includes user software processes operating on 
15 the user's computer connected to the EFSP... .These may pomprise Java applications 
operating on! Internet browser, software. coraiected^ yia.^^^^ die EFSP. The 

network Yor delivering images tO)the EFS?iis.not.na:espily &e sanje a? the network that 
the -user uses to access images. Wife ^ese Java^^RpUcatigns^ can specify the 

number of the prints: in the order and pr«ference;s,relat^d tp ,i^^^e,maippul^ion, which can 
20 be performed interactively or even in a telecoiiferencipgfQfm^t,e^e;^^^ a . . . . 

hi a step i842,;the^lectronic ii^^s arf prm^^qut-at-the p^^ server location 
on phbto^uality paper:(e.g., 5 x 7. glossy prints).,; Jn^ n^xt^ step,, 1^ the images are 
saved -to at^eommodate: any. subsequent ^eprint^regjiests. ,Jx> a f9.UoAyuig step^ 1846, the 
• printed picture ate mailed-tottieuseri.. . > ;..r. ^ 

25 Thfc LEDsll295 on.the storage module 1200 afe desired to keep the user apprised 

of the status of the electronic • film- jtyansfer firoin the stpra^e. module 1200 to die EFSP. 
' Next to e^hione of the -LEDs 1295 iippears- a status. .line, such as ';coraiect" (i.e., the 
Storage module 1 200" is connecting to. the EFSP), '^sending" (the images are being 
downloaded, step 1802 in.Figurp 29>, "finished" (the EFSP vaifies that the images have 
30 been downloaded, step 1830 in Figure 29). "unloading EFS" (the . electronic film cartridge 
800 is being unloaded), "rewinding", (the electronic, fihn cj^djge 800 is preparing itself 
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for a fresh set of pictures), "EFS ready" (the cartridge 800 has rewound and is ready for 
' additional pictures); and ^'storage module fol^ (indicating that the storage module 1200 

can not accept any additional images). 

When the storage module 1200 is provided with the optional display 1280, the 
5 user can use the display 1280 to select the images that will be doymloaded, to select the 

images that will be printed, and to manipulate a selected image (e.g., crop the image, 

lighten the image, darken thfe image, etc.). The user can also use the display 1280 to 

review, organize, and select images that were previously downloaded and stored by the 

EFSP. The usdrcaii also reload images -from the EFSP into the storage module 1200. 
10 When the storage module 1200 is provided with the optional video interface 1650, 

the user can display images from the storage module 1200 on a video device such as a 

television, computer monitor, and the like. 

Although the foregoing has been a description and illustration of specific 

embodiments of the invention, various modifications and changes can be made thereto 
15 by persons skilled in the art, withoiit departing from the scope and spirit of the invention 

as defined by the following claims. 
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WHAT IS CLAIMED IS : : > . / . . / ' A>i:-iys::i- j . 

1. A portable/handheld,: stoi^e module that^^^^^ 

carry, and view quality digital images, comprising: , 1; b zi. * , 

an interface configured to receive one or; more digital images from a 
5 ■ removable storage device; ' : ' 

a memory for storing said one or inpre, digital iniages, said memory 
configured to allow a user to arrange said onie or nvore digital im£^ges as one or 
more volumes; and 

a display for showing said one or more digital images. 
10 2. The' storage tnodule of Claim 1, .wherqin sai^. display is configured to 

show a plurality of thumbnail images of said .bne or more digital images. ^ 

3. The storage module of Claim 1, wherein said .storage module further 
comprises an output interface for displaying one or more of said digital images on an 
external display device. . . 

15* ' 4. The storage rnddulC: of Claim 3, wherein said external display device is a 

television. : -.'^r- . - : ' : 

5. The storage module of Claim 3, wherein said external display device is a 
projector. 

6. The storage module of Claim 3, wherein said external display device is a 
20 computer monitor. 

7. The storage module of Claim 3, further configured to send a selected 
digital image to a cellular telephone for display by said cellular telephone. 

8. The storage module of Claim 3, wherein said external display device is a 

printer. 

25 9. The storage module of Claim 3, wherein said external display device is a 

virtual reality headset. 

1 0. The storage module of Claim 1 , further comprising a modem. 

1 1 . The storage module of Claim 1 0, wherein said modem is configured to 
download at least one of said one or more digital images to an Internet site. 
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12. - The storage -module of Clai^^ 

download at least<^6ne: of'Saideone or more digital images through an Internet site to a 
remote display device. . " ' • - ' 

13. ' The storage module of Claim 10, wherein said modem is configured to 
5 download at least one of said one or more digital images to a remote display device. 

14. The storage module of Claim 13. wherein said external display device is a 

printer. ■■.,>.• 

15. The storage module of Claim 13 wherein said external display device is a 

photo-printer. 

10 16. The storage module ofClaiml.fiirther comprising a computer interface. 

17. - The storage module of Claim 1, where said external storage device is an 

electronic film cartridge. 

18. The storage module of Claim 1, where said external storage device is a 

disc. ' 
15 191 The storage module of Claim 18, where said disc is an optical disc. 

20. The storage module of Claim 1 8,- where said disc is a magnetic disc. 
21 * Thfei storage module^ofpaim U where said, external storage 

' ' -flash mem6r>': '-i-.- • - ''--i. •■o....:., 

22. The storage module of Claim 1, where sai4 external, storage device is a 

20 nonvolatile memory. : ' . 

23. The storage module- of. Claim, 1, .fiirther comprising a digital audio 
System feonfigured to play, digital audio files associated with said one or more digital 

images. ' ■■ ■ '-■ 

24. A method for . easily storing* carrying,,, and viewing digital images, 

25 comprising the steps of: . ' . . 

receiving one or more digital images fi-om an external storage device; 

storing said digital images as. in- one or more volumes in a first 
compressed data format;. 

selecting one of said digital images as a selected image; 
30 decompressing said selected image to produce a decompressed image; 

displaying said decompressed image on a display. 
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25. The method of Claint 24/ further oomprising, the of processing said 
decompressed imaige to iMihance'viewability of said decompressed image. 

26- The method of Claim 24, further comprising the step of compressing said 
decompressed image using a second compression algorithm to produce a recompressed 
5 image and storing said recompresised image.in one or more of said volumes. 

27. A portable, handheld, storage module that allows users to easily store, 
carry, and view digital images, comprising: 

an interface configured to receive one or more digital images from a 
removable storage device; 
10 a memory for storing the digital images, said memory configured to 

allow a user to arrange said one or more digital images, as one or more volumes; 
and; ^ > ~ 

display means for displaying said image.; 

28. A storage module, comprising: 

15 an interface configured to receive one or more digital images from a 

■ renriovable storage device; ^ / 1 ^ ^ j. lir ; !o ki 

^ ^ ' siofage means for storing said oneiO^proprp di^^^ images, said storage 
means configured to allow a user to arrange said one or rnc^rp digital images as 
' one bir more volume^; and :i * 'i". - ' • o r. • .i v : 
20 display means for displaying said image. ,oi r = o • 

29. A^stoi^e^niodule,! comprising- b^^ < i .J 

• an interface ^cbrifigured toirre^ i^^S^s from a 

removable storage device; 

a memory for storing digital images, said memory configured to allow a 
25 user to group a first plurahty of said digital images/in .a first lo^cal volume and 

to group a second'pluraKty ©f digital images in a second logical volume; and 
a display for showing- said digital images. 

30. An electronic film cartridge, comprising: 
a niicrocontroller; 

30 a computerinterface coupled to said microcontroller; 

a first memory coupled to said microcontroller; 
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? a DSP coupled to said microcontroller; , = . . : 
a second memory coupled to said DSP; 
an analog-to-digital converter coupled to said DSP; and 
an imager coupled to said analog-to-digital converter. 
::31. -The electronic r film cartridge of Claim 30, further comprising a 
microphone coupled to said microcontroller. 

32..: The electronic film cartridge of Claim 30, further comprising a display 
coupled to said microcontroller. 

33. 'The electronic film cartridge of Claim 30, further comprising a pressure 
switch coupled to said microcontroller. 

34. : The electronic film cartridge of Claim 30, further comprising a clock 
coupled to said DSP and said analog-to-digital converter. 

35. The electronic film cartridge of Claim 30, wherein said computer 
interface comprises a PCMCIA II interface or a USB interface. . 

36. The electronic film cartridge of Claim 30, wherein said first memory 
comprises a nonvolatile memory. 

37. - 'lliti electrdniGvfilm cartridge, o said second memory 
comprises a volatile memory. 

38; A carrier 5for an electronic film^icartridge having a computer interface, 
said carrier comprising: 

a cavity configured to: accept said .electronic film cartridge; 
■ -a door configured to cover said cavity; and 
a connector configured to provide, commuiiication between said 
computer interface cf said electronic film cartridge and a computer. 

39. A carrier for an electronic Ghn cartridge,, said cairier comprising: 
a cavity configured tc accept said electronic film cartridge; 

- a door configured to cover said cavity; and . 

a computer interface configured to communicate with said electronic 
film cartridge. 

40. The carrier of Claim 39, wherein said computer interface comprises a 
PCMCIA II interface or a USB mterface. 
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41. A storage module for use with m elisctronic film cartridge, said storage 
module comprising: - - : :. . . - ci^or r, 

• a processor; 
a memory coupled to said processor; and . 

a communication interface: configured to be coupled to said electronic 
film cartridge. » » ? : 

42. The storage module of Claim 41, further coitiprising* a display for 
viewing images stored on said electronic film cartridge. , , ' 

43 . The storage module of Claim 4 1 , further comprising a computer interface 

port. • • 

44. The storage module of Claim 43, wherein said computer interface port 
comprises a PCMCIA II interface port or a USB interface port. 

45. The storage module of Claim 41, wherein said conmiunication interface 
comprises a PCMCIA II interface or a USB interface. ■ 

^ 46. The storage module of Claim 41, wherein^ said communication interface 
comprises a phone jack. . : -n-f - ; ^ ■ ?: - 

• 47. The storage module of {Claim 46; rwheceiasaid. phone jack comprises an 
RJ-lljack, /tcirror ; . . V . 

48. A method -for capturing' *^i.imagei on- cartridge, 

comprising the acts of: - ' i ' - 

- ^ polling for a first activation trigger; v. i£ 

activating an imager to capture aiilrs* image after receiving said first 
' activation trigger; . " . 

- storing said first image in a first memory ; 

activating said imager to capture a second image; 
'■ storing said second image in said first memory; and 

.dark current correcting said first image using data fi-om said second 
image. ^ . : 

49, The method of Claim 48, fiirther comprising the act of polling a pressure 
'switch. * 1 - ' ^ ' : : . • 
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50. The ihethbd of Claim 48, fiirther comprising the act of providing power 
to a DSP after receiving sdid^ • ' - - 

51. The iiid&od bf Claim 48, further comprising the act of polling for a 
second activation trigger before storing said first image in ssiid first memory. 

5 52V^ The mblhod of Claim 48, further comprising the act of compressing said 

firstimage. 

53. ' The method of Claim 48, wherein the act of polUng for an activation 
trigger comprises the act of polling a microphone. 

54. The method of Claim 48, wherein the act of storing said first image in 
10 said first meriiory comprises the act of storing said first image in said first memory after 

a predeterinihed time period. 

55. The method of Claim 48, wherein the act of storing said first image in a 
first memory comprises the act of storing said first image in a cache memory. 

56. The iriethbd of Claim 48, further comprising the act of storing said first 
1 5 image in a second memory. 

57. Thb method bf Claim 56,' wherein the act of storing said first image in a 
second memory comprises the act of ktdrihg said first image irk a nonvolatile memory. 

'W^ A^cihod 6f pr6c^siU^ electronic image data, comprising the acts of: 
capturing said efecbrdriic image data on ah electronic film cartridge; 
20 ' ' ' transferring said blbbironic image data to a storage module having a 
communication port; 

' ^ establishing coiiiniiinibation with a communication network using said 
communication port; and ^ ■ -'^ . ^ \ . r ■ . 

transferring said electronic image data to a computer over said 
25 communication network. 

59. The method of Claim 58, fiirther comprising the act of printing a picture 
coirespbndirig to said electronic image datia. ' 

60. ITie' method of Cliaim 59, further comprising the act of delivering said 
picture to a recipient. 

30 61." The methbii of Ciairii 58, further comprising the act of compressing said 

image data. 
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62. The method of Claim; j5 1 , wheri^ip Ihe apt pf cpmpre^ said image data 
further comprises the act of^.s^egting fron^ a .grpujp prcpmpression algorithms an 
algorithm that will result in more compression of sai<J.ij^ajge data than other algorithms 
in said group of compression algorithms. , . - . , ^ 

5 . 63. The method of Claim 58, wherein the .act of establishing commimication 

with a communication network comprises the act of establishing communication with at 
least one of the Internet, an intranet, a public switched telepihone network, an integrated 
services digital network, a cellular telephone network, or a satellite communication 
network. 

. - • ■ • 'J 
10 64.. The method of Claim, 58, wherem the act of transferring said electronic 

image data to a computer comprises the act of transferring said electronic image data to 
: a personal computer.- , ; . . . 

.65. The method of Claim 58, wherein the act of transfCTring said electronic 
image data to a computer comprises the act of transfeijing said .electronic image data to 
15 an electronic film service provider. . . ^ . 

, 66,. A method of connecting a . transpprtabje image storage device with a 
conamunicatipn netwprk^ io S ^ 

. i r ! ; . : I ::: establishing ,a fir^jV <¥^^nJ9^^5^tiop J jr^^ the transportable image 

^storage deyicejm4,a re 

20 . : • obtaining, via the first .cpnwnuiHcation link, ^e telephone number of a 

local access device; , , 

establishing a s^ond,. communication^ the transportable 

storage device and the local access devic^e; and . 

transmitting, via the, second communication link, at least one image from 
25 the transportable storage device to the local access device. 

67. A method, comprising: 

establishing a first conimunication link with a remotely located device; 
obtaining, via the first communication link, a telephone number of a 
local access device; and 
30 . . establishing a second conunimication lin^ 
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68. A ifknsportable device for.transmitting digitaljixiages oyer a network, the 
device comprising: ' ^ - . ^ : 

at least one digital image; * 
■ " a first memory configured to store a first tfslephone nmnber that dials a 

5 * remotely located computer, and ... 

a first processor that is configured to establish a first communication link 
with the remotely located computer, wherein the processor is configured to 
* receive, via the first communication link, a second telephone number that 
identifies a local access provider, and wherein the first processor is fiirther 
10 ' configured to establish a second communication link that transmits the digital 

image to the local access provider. 

69. A device comprising: 

a memory configured to store a first telephone number; and 
a processor that is configured to establish a first communication link 
15 using the first telephone number, wherein the processor is configured to receive, 

via the first conmiunication link, a second telephone nimiber that identifies a 
local access device, and wherein the-pirocessor is further configured to establish 
a secbhd contihunication link with the local access provider. 
^ ' 70; A device comprising':-^ 
20 a memory configured to store an electronic address; and 

a processor that is configured to establish a first commimication link with 
^ : 1 ' electrbhic addiresSj wherein the processor is configured to receive, via the 
* ^ fij^t communication link, a^ second electronic address that identifies a local 
access device, and wherein the processor is fiarther configured to establish a 
25 secoiidconmimiication link with the Jocal access provider. 

71. A computer comprising: 

a first port that is configured to establish a communication Unk with a 
remotely located device; and 

a processor in conununication with the first port, wherein the processor is 
30 configured to identify the location of the remotely located device, and wherein 
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tlie processdr is further configured to sendtaiitelepfeone number that identifies a 
local access provider to the remotely located device. 

72. A computer comprising: ; • >. ^ 

a first port that responds to a telephone call fi-om a remotely located 
device, the telephone call having an originating ijtelephone number associated 
therewith; and ' * 

a processor in communication with the. first port, wherein the processor is 
coilfigured to identify a local access telepl^pne number based in part on the 
originating telephone number, and wherein the processor is fiuther configured to 
send the local access telephone .niunber to the remotely, located device . 

73. A method comprising: 

receiving the origination telephone number of a remotely located device; 
determining a local acces$ telephone number based on at least the 
origination telephone number; and ^ ; - 

sending the local access telephone-^ jQiunber to the remotely located 
device.' " >j • o;-;^ l [it. i-oi.jM. ■^ir:ii.'r:^'^ _ 

;74. A method comprising: ; bvc i v zai^: . ? o:^ ; . . i 

^ deterniining the location of va/rfeinptely; \oc^\pd <??yice; 
sending a local access telephQaeqaBd .passv/ord to the remotely located 
device.>V-A-> * -cr-vr i^-.. ^ ^.-^^ :ii iv^i.ivi^p \ - :c '^cr ^ : 
75i A computer -comprising:^: : • i-r c i r. ;G7r; / 

'< \a first port that responds to arconimii^ Imk with from a remotely 
located' device wherein'ithe^remotelyi.locatod. deyiqg has an electronic address 
^sociated therewith; and ..rh v^ ^ * 

'''2l processorin commimication with the first. pprt^ wherein the processor is 
configured to identify a second, electroniq address based in part on the first 
electronic address, .^nd /wherein the processor is fiirther configured to send the 
second electronic address to the remotely; located device . . 
76. A computer comprising; 

• ^ a plurality of access telephone numbers; 
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a first port that responds to a telephone call fi-om a remotely located 
device, wherein the telephone call transmits an originating telephone number; 
and 

a processor in conmiimication with the first port, wherein the processor is 
5 configured to select one of the access telephone numbers based in part on the 

originating telephone nimiber, and wherein the processor is further configured 
to send the selected access telephone number to the remotely located device. 

77. The computer of Claim 76, wherein the processor is Anther configured to 
receive indication that the selected access telephone number is no longer in use by the 

10 remotely located device. 

78. The computer of Claim 77, where in the processor is further configured 
to indicate that the selected access telephone number is again available. 

79. A method comprising; 

maintaining a plurality of local access accounts that provide access to a 
15 network; 

assigning a local access account to a remotely located computer; and 
reassigning the local access account after the remotely located computer 
has transinitted digital images via the network. 
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CA 


Canada 


IT 


Italy 


CF 


Central African Republic 


JP 


Japan 


CG 


Congo 


KE 


Kenya 


CH 


Switzerland 


KG 


Kyrgyzstan 


CI 


C6tc d*Tvoire 


KP 


Democratic People's 


CM 


Cameroon 




Republic of Korea 


CN 


China 


KR 


Republic of Korea 


CU 


Cuba 


KZ 


Kazakstan 


cz 


Czech Republic 


LC 


Saim Lucia 


DE 


Germany 


LI 


Liechtienstein 


DK 


Denmark 


LK 


Sri Lanka 


EE 


Estonia 


LR 


Liberia 



LS 


Lesotho 


SI 


Slovoiia 


LT 


Lithuania' 


SK 


Slovakia 


LU 


Luxembourg : 


SN 


Senegal 


LV ; 


.Latvia 


\ sz 


Swaziland 


MC 


Monaco 


TD 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 


Madagascar 


TJ 


Tajikistan 


MK 


The former Yugoslav 


TM 


Turkmenistan 




Republic of Macedonia 


TR 


Turkey 


ML 


Mali 


TT 


Trinidad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania ' 


UG 


Uganda 


MW 


Malawi 


US 


United States of America 


MX 


Mexico 


UZ 


Uzbekistan 


NE 


Niger 


VN 


Viet Nam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


ZW 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






PT 


Portugal 






RO 


Romania 






RU 


Russian Federation 






SD 


Sudan 






SE 


Sweden 






SG 


Singapore 
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